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Title page: The Ye-150 was the first of the Mikoyan OKB’s aircraft to have a Ye series designation and the first of the single-engined heavy interceptors to feature 


the Uragan-5 weapons system. 


This page: Wearing typical Soviet flying jackets and ZSh-7B ‘bone dome’ flying helmets, the crew of ‘85 Blue’, a Tupolev Tu-128, scans a map of the area they are 
to patrol. Note the rather carelessly stencilled tactical code and the ten ‘kill’ markings signifying target drones destroyed during live weapons training. 


Front cover: The Ye-152A development aircraft taxies during trials, showing the twin auxiliary blow-in doors aft of the cockpit. 
Rear cover, top: The sole surviving La-250 (‘04 Red’) at Monino; bottom: Tu-128 ‘71 Blue’ (c/n 501101) in the base museum at Savasleyka AB. 


For years, the Soviet leaders could remain 
confident that the northern and eastern bor- 
ders of the USSR were well guarded. They 
were guarded by Mother Nature herself; the 
vast expanses of water and ice made them 
inaccessible for any foes. Things changed 
dramatically in the late 1940s with the advent 
of strategic bombers endowed with intercon- 
tinental range. 

From that time, the Soviet Union's top 
political and military leaders regarded the cre- 
ation of a highly effective national air defence 
system capable of protecting the country 
from any attack as a top-priority task (rivalled 
in importance only by the race against the 
USA for the conquest of space which began 
in the late 1950s). With the onset of the Cold 
War the Soviet Union found itself at odds with 
nations possessing formidable aerial strike 
assets which were capable of wiping out 
nearly all key industrial and military targets of 
the USSR and its allies within a very short 
time. 

The addition of strategic bombers, includ- 
ing such aircraft as the Mach 2 Convair B-58 
Hustler having a range of 5,000 km (3,105 
miles), and cruise missiles capable of carry- 
ing one-megaton nuclear warheads, to the 
inventories of Western air arms put the Soviet 
aircraft industry in a situation when highly 
effective countermeasures had to be devel- 
oped quickly. 

The first Soviet surface-to-air missile (SAM) 
systems — the S-25 Tunguska and S-75 
Volkhov (named after Russian rivers and both 
known to the Western world as the SA-2 
Guideline) — had limited range and a kill alti- 
tude not exceeding 20 km (65,620 ft). Thus, 
they could only be used for point defence of 
major cities and military bases. SAMs were 
not enough to protect the vast country that 
was the Soviet Union. Lockheed U-2 spy- 
planes were able to overfly Soviet territory 
with virtual impunity until the mid-1960s 
because the USSR had no real means of 
destroying them (the famous Francis Gary 
Powers shootdown notwithstanding). Con- 
versely, missile-armed interceptors could 
destroy attacking enemy aircraft and cruise 
missiles while these were still a long way from 
the Soviet borders. Manned interceptors were 
thus an effective solution for covering the 
huge expanses of Siberia and the Soviet Far 


Introduction 


East where building a lot of SAM sites was vir- 
tually impossible because the areas in ques- 
tion were almost uninhabited. Thus the task of 
building a chain of air defence (AD) radars 
along the frontiers and fielding new inter- 
ceptor aircraft which could patrol the borders 
for an extended time received the highest 
priority. 

The first Soviet interceptors for the 
nation’s Air Defence Force (PVO - Pro- 
tivovozdooshnaya oborona) were developed 
in the late 1940s and early 1950s. Initially the 
patrol fighter role was filled by the Yakovlev 
Yak-25M. By the mid-1950s, however, this 
subsonic interceptor having a service ceiling 
of some 15,000 m (49,200 ft) and armed with 
only a pair of 37-mm (1.45 calibre) cannons 
could no longer cope with high-flying and fast 
targets. It was time to switch to air-to-air mis- 
siles (AAMs). Two approaches were pursued; 
the first was to equip production tactical fight- 
ers with airborne intercept (Al) radars and air- 
to-air missiles, while the other option was to 
design dedicated interceptors from scratch, 
tailoring them to the PVO’s needs. 

The adoption of the aerial intercept 
weapons system concept by the Soviet mili- 
tary in the mid-1950s was of prime impor- 
tance for the Air Defence Force. The inter- 
ceptor was now regarded as part of an inte- 
grated system comprising the aircraft as such 
(that is, missile platform), AAMs, Al/fire control 
radars and ground-based guidance systems. 


The first Soviet aerial intercept weapons 
system to enter squadron service were the 
ones based on the Mikoyan/Gurevich 
MiG-17PFU and the Yak-25K; both aircraft 
were armed with four K-5 (alias RS-1-U) air-to- 
air missiles. Yet, the MiG-17PFU and Yak-25K 
were subsonic aircraft and were both built (or 
converted) in very limited numbers, which 
meant they could not fulfil air defence tasks 
adequately. Later the MiG-19PM and the 
Sukhoi Su-9 were fielded nationwide; these 
were supersonic interceptors toting four K-5SM 
(RS-2-U or, in the case of the Su-9, RS-2-US) 
missiles. The Su-11 and the Yak-28P followed 
soon afterwards; both were armed with two 
R-8M AAMs. Yet again these aircraft could 
effectively intercept an incoming target at a 
distance of several hundred kilometres from 
base, at best. A totally new type of aircraft was 
required for combating aerial attackers at dis- 
tances in excess of 1,000 km (620 miles) and 
altitudes in excess of 20,000 m (65,600 ft). 

The first attempt to create such an inter- 
ceptor was undertaken by Semyon A. Lav- 
ochkin’s OKB-301 in the second half of the 
1950s. (OKB = opytno-konstrooktorskoye 
byuro — experimental design bureau; the 
number is a code allocated for security rea- 
sons.) Unofficially dubbed Anaconda, the 30- 
ton (66,140-lb) La-250 interceptor had a 
design endurance of more than two hours in 
subsonic mode and a top speed of 1,600 
km/h (990 mph). Yet the La-250 did not deliver 


The Lavochkin La-200 twin-engined interceptor paved the way for the development of the La-250 
described here. This view does not show the La-200’s unusual stepped-tandem engine arrangement. 


Above: A prototype of the Yakoviev Yak-25K-75 missile-armed interceptor. The twin pylons carrying K-75 


AAMs are visible inboard of the engines. 


its promise; the test programme was plagued 
by accidents which, together with trouble- 
some onboard systems and the aircraft's 
unsatisfactory stability and handling, caused 
the trials to drag on for four years, eventually 
leading to the cancellation of the programme. 
With the flop of the La-250K-15 aerial intercept 


weapons system the Air Defence Force’s high 
command found itself in a fine mess. There- 
fore, even as the Anaconda was undergoing 
trials the PVO top brass suggested that the 
‘98' (Tu-98) experimental tactical bomber 
developed concurrently by Andrey N. 
Tupolev’s OKB-156 might find use as a heavy 


interceptor. The Soviet government generally 
liked to hedge its bets; therefore at the same 
time Artyom I. Mikoyan’s OKB-155 and Pavel 
O. Sukhoi's OKB-51 were instructed to start 
work on superfast, ultra-high-flying heavy 
interceptors equipped with Almaz and Ura- 
gan fire control radars. These and other 
Soviet heavy interceptors brought out in the 
late 1950s/early 1960s and the aerial intercept 
weapons systems built around them are 
described in detail herein 

Incidentally, even though the term ‘heavy 
interceptor’ is, strictly speaking, an unofficial 
one, it is frequently used by the Russian avia- 
tion press. In this context, ‘heavy’ means that 
the aircraft is larger and heavier than the ‘light’ 
interceptors adapted from single-seat tactical 
fighters in service with the Soviet Air Force 
(such as the abovementioned MiG-17PFU 
and MiG-19PM). Another reason for this term 
is that the ‘heavy interceptors’ are dedicated 
aircraft whose only mission is to get at the 
enemy aircraft and destroy it; their envisaged 
targets are either heavy bombers toting 
nuclear munitions or high-flying spyplanes. In 
other words, the ‘heavy interceptors’ were not 
designed for close-in combat; in contrast, 
even though they lacked cannons, the 
MiG-17PFU and MiG-19PM could still engage 
in a dogfight as long as they had missiles left. 


The flight line at this PVO airbase displays a mix of blue-coded MiG-19PMs (nearest to camera) and MiG-17PFUs. The dolly in the foreground is loaded with RS-1-U 
and RS-2-U missiles facing alternately left and right; note the protective caps over the seeker heads and the guidance channel probe aerials on the tailcones. 
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La-250 heavy interceptor project 


When the first Soviet AAMs became available 
in the early 1950s, the defence industry 
began development of aerial intercept 
weapons systems comprising high-speed 
interceptor aircraft, beam-riding missiles and 
a fire control radar. All of the Soviet ‘fighter 
makers’ — and even some design bureaux 
specialising in other types of aircraft - were 
working on such weapons systems. 

The first to propose a weapons system of 
this kind, however, were probably Semyon 
Alekseyevich Lavochkin and Viktor V. Tikho- 
mirov in 1953. The former man headed 
OKB-301, a fighter design bureau of Great 
Patriotic War fame; the other was Director of 
NIl-17 (nacochno-issledovatel'skiy institoot — 
research institute), a Ministry of Aircraft Indus- 
try (MAP — Ministerstvo aviatsionnoy pro- 
myshlennosti) establishment tasked with 
avionics development. Lavochkin was willing 
to design both the fighter itself and its arma- 
ment (air-to-air missiles), while Tikhomirov 
would be responsible for the fire control radar. 

The proposal won support in high places, 
and on 20th November 1953 the Soviet Coun- 
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Lavochkin’s Big Snake 


cil of Ministers formalised its approval by issu- 
ing a directive which ordered the develop- 
ment of the K-15 aerial intercept weapons 
system. The latter included four components: 
a long-range interceptor provisionally desig- 
nated izdeliye 250, a K-15U radar for same, 
izdeliye 275 AAMs and ground-controlled 
intercept (GCI) equipment. The missiles had 
amaximum launch range of 15 km (9.3 miles), 
hence the digits in the system's designation. 
(Note: /zdeliye (product) such and such was 
a term often used for coding Soviet military 
hardware items. The U suffix in the radar’s 
designation probably denoted oopravieniye 
[snaryadami] — missile control or guidance.) 

The K-15 programme was a major effort in 
which eleven MAP divisions participated, 
along with six design bureaux from other min- 
istries. The entire programme (that is, aircraft 
and missile development) was supervised by 
Lavochkin, while the missile's control system 
was the responsibility of MAP's Nil-2. 

The task which OKB-301 had volunteered 
to tackle was truly a Herculean one. It involved 
creating not only an aircraft of a totally new 


Above: Semyon Alekseyevich Lavochkin in his 
Major General's uniform adorned with his many 
government awards, including the Gold Star Orders 
that went with his two Hero of Socialist Labour titles. 
Despite the apparent recognition of his work, few 
Lavochkin aircraft were destined to see production. 


An artist’s impression of the La-250 in its ultimate form from the advanced development project of 1954. The delta-shaped horizontal tail is clearly visible. 


qpuarines 


Above: A partially cut-away Lyul’ka AL-7F turbojet used as a teaching aid. OKB-301 selected this engine to power the La-250 even before the first prototype 


engines were manufactured, much less tested. 


class but also air-to-air missiles, with which 
the Lavochkin OKB had no prior experience. 
Every design aspect of the interceptor was 
new, from general arrangement to specific 
airframe structural details, from powerplant to 
control system to radar. True, the ‘250’ was 
not the first Lavochkin aircraft to feature a 
radar, this having been used on the La-200 
(izdeliye 200) two-seat heavy interceptor pro- 
totype of 1949 and the La-200B (izdeliye 
200B) of 1952 — and, sure enough, the radar 
was designed elsewhere, but radar integra- 


tion still had to be performed by Lavochkin 
engineers. To make matters worse, the devel- 
opment schedule was extremely tough and 
little time was available. 

The first design sketches of the ‘250° 
drawn up in the summer of 1953 showed an 
aircraft remarkably similar to the La-200 in 
general arrangement, featuring cruciform tail 
surfaces (except that the horizontal tail had an 
unusual rhomboid planform) and _ side-by- 
side seating for the two crewmembers. The 
powerplant comprised two Lyul’ka AL-7 tur- 


bojets (which did not even exist in hardware 
form yet) flanking the centre fuselage. The 
armament consisted of two missiles with liq- 
uid-fuel rocket motors; the fire control radar in 
the nose was to have a target acquisition 
range of 30-40 km (18.6-24.8 miles) and 
weigh 750 kg (1,650 Ib). 

At an all-up weight of 21 tons (46,300 |b) 
the aircraft was expected to reach 16,000 m 
(52,490 ft) and attain a top speed of 1,600 
km/h (990 mph) at 12,000 m (39,370 ft), climb- 
ing to this altitude in 2.5-3 minutes. Cruising 
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The second La-250A prototype at rest with two missiles under the wings; note the open cockpit canopy. This view emphasises the narrow landing gear track. 


speed was to be 1,000 km/h (620 mph) and 
endurance was estimated at 2.7 hours at the 
very least. Later, however, the aircraft's out- 
look changed completely. 

Pursuant to the above directive the aircraft 
was designed around two VK-9 afterburning 
turbojets rated at 8,500 kgp (18,740 Ibst) dry 
and 12,000 kgp (26,455 Ibst) reheat, the latest 
product of the Leningrad-based OKB-117 
under Vladimir Yakovievich Klimov. It was 
intended to destroy targets flying at up to 
20,000 m (65,620 ft) and 1,250 km/h (776 
mph) within a 500-km (310-mile) combat 
radius; the specified endurance was 2.7 
hours. It may well be said straightaway that 
Lavochkin’s choice of the VK-9 was his first — 
and worst — mistake which had a profound 
effect on the fate of the project. Still, who 
could have foreseen the consequences then? 

The Air Force’s specific operational 
requirement (SOR) stated that the aircraft was 
to be capable of intercepting a solitary 
bomber in fully automatic or semi-automatic 
mode. The izdeliye 250 interceptor would be 
guided to the target's approximate location 
by a Vozdookh-1 (Air-1) GCI station and a 
Lazoor’ (Prussian Blue) command link sys- 
tem. After that, the aircraft would acquire the 
target with its fire control radar at 30-40 km 
range, achieving target lock-on at 18-20 km 
(11-12.4 miles) range. Drop tanks would be 
carried under the wings to increase 
endurance, while the two izdeliye 275 AAMs 
would be carried in tandem semi-recessed in 
the fuselage. The missiles had semi-auto- 
matic radar homing (SARH) - that is, the tar- 
get needed to be illuminated all the way from 
launch to impact. 

Interestingly, at the same time the Lav- 
ochkin OKB began rapid development of mis- 
sile systems. In parallel with the izdeliye 250 
interceptor project the bureau was working 
on the ill-starred Boorya (Storm) interconti- 
nental cruise missile. This was likewise new 
ground for Lavochkin, so predictably devel- 
opment of both projects took quite a long 
time. (Rumour has it that the Boorya cruise 
missile was killed off at the insistence of 
Sergey Pavlovich Korolyov who was eager to 
clear the way for his own R-7 intercontinental 
ballistic missile (which was later developed 
into the famous Soyuz space launch vehicle). 
The Soviet defence budget simply wasn’t big 
enough for both missiles.) 

The general arrangement of the izdeliye 
250 interceptor — or La-250, as itis sometimes 
called — was almost completed by July 1954. 
(In Lavochkin OKB documents, though, the 
aircraft is referred to simply as ‘250’ without 
the La- prefix which was usually appended 
only when the aircraft entered production and 
service.) The aircraft featured completely new 
aerodynamics and a number of ‘custom- 
made’ equipment items, such as ejection 


seats, control surface actuators, landing gear 
wheels and so on. A full-scale wooden mock- 
up was built in order to find the best locations 
for various equipment items and determine 
the size and shape of their access panels. 

The definitive La-250 had nothing in com- 
mon with the original ‘La-200 look-alike’ pro- 
ject. It featured a long slender fuselage, thin 
mid-set delta wings and conventional tail sur- 
faces with a swept trapezoidal fin and trian- 
gular all-movable stabilisers (stabilators). The 
two engines were buried side by side in the 
rear fuselage. This layout had been selected 
after making calculations and numerous wind 
tunnel tests both at the Central Aerodynamics 
& Hydrodynamics Institute named after Niko- 
lay Yegorovich Zhukovskiy (TsAGI — Tsen- 
trahl’nyy aeroghidrodinamicheskiy institoot) 
and at the Moscow Aviation Institute (MAI — 
Moskovskiy aviatsionnyy institoot). 

According to the advanced development 
project endorsed in September 1954 the 
La-250 had a normal take-off weight of 27,500 
kg (60,625 Ib) and a maximum TOW of 31,800 
kg (70,105 |b) with two drop tanks; empty 
weight was 17,105 kg (37,710 Ib). The service 
ceiling was still 16,000 m and the maximum 
speed at 12,000 m was 1,635 km/h (1,015 
mph) in full afterburner and 1,050 km/h (652 
mph) at full military power. Range was 1,825 
km (1,133 miles) on internal fuel and 2,480 km 
(1,540 miles) with drop tanks; the take-off run 
and the landing roll were 625 and 725 m 
(2,050 and 2,380 ft) respectively if the brake 
parachute was used in the latter case. 

The nose was occupied by the powerful 
K-15U fire control radar, and both crewmem- 
bers — the pilot and radar intercept officer 
(RIO) — sat in tandem under a common aft- 
hinged canopy. Both crewmembers were 
provided with ejection seats developed by 
OKB-918 which was headed by Semyon M. 
Alekseyev (Lavochkin’s former aide) at the 
time. The centre fuselage housed fuel tanks 
and avionics and was flanked by the super- 


Above: Colonel A. G. Kochetkov, the La-250’s 
project test pilot. The Anaconda was his first major 
assignment at the Lavochkin OKB following his 
transfer from Nil VVS. 


sonic air intakes; these had a quasi-elliptical 
cross-section and a small fixed shock cone. 
Lateral air intakes were still largely unex- 
plored at the time and little information was 
available on their aerodynamics; this is why 
the La-250 had fixed-area intakes which cre- 
ated considerable drag, reducing the inter- 
ceptor’s top speed. All three landing gear 
units retracted into the fuselage: the twin- 
wheel nose unit aft, the main units with single 
large wheels retracted forward. Two izdeliye 
275 AAMs were carried in tandem on the cen- 
treline, semi-recessed in the fuselage. 

Work on the K-15 weapons system pro- 
ceeded briskly at first, but it soon became 
apparent that development of the aircraft's 
major systems and components was running 
behind schedule. This applied primarily to the 
K-15U radar (which was abandoned in favour 


‘02 Red’, the second prototype La-250A, in flight with two izdeliye 275A missiles. The red and white 
chequerboard markings on the missiles identify them as dummy rounds for aerodynamic tests. 
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Above and below: The sole La-250 sans suffixe lies beyond the runway at Zhukovskiy after its accident on 16th July 1956, the day of the abortive first flight attempt. 
Note the shape of the canopy, the access panel aft of the savaged radome and the scorch marks on the rear fuselage caused by the engine fire. 


Right: The cockpit of an early La-250A with the 
canopy partially open, allowing access to the front 
seat only. Note the black-painted air intake leading 
edge and the shape of the spike. 


Below right: The same aircraft with the canopy fully 
closed. The windshield had a rather complex frame 
and was different from the first prototype’s. 


Bottom right: Another view of the front cockpit. 
This is a different aircraft, as indicated by the 
black-painted intake spikes. Note the double row 
of perforations along the intake leading edge, 
probably for boundary layer suction. 


of the K-15M) and the VK-9 engines. Through- 
out 1954 the Lavochkin OKB and NIl-17 
examined possible ways of placing the radar 
and the missiles on the La-250, Targeting by 
triangulation was eventually selected; the air- 
craft would manoeuvre towards the target as 
the latter was tracked, allowing the missiles to 
make very gentle turns on the way to the tar- 
get (and thus allowing them to be stressed to 
a lower G limit). 

The design of the missiles themselves 
changed several times. In its ultimate shape 
the izdeliye 275 AAM utilised the classic lay- 
out with aft-mounted rudders and was pow- 
ered by a single-chamber liquid-fuel rocket 
motor developed by A. M. Isayev. The missile 
was quite a large one, measuring more than 
6 m (19 ft 8 in) in length; the body diameter 
was 0.45 m (1 ft 5% in) and the launch weight 
exceeded 870 kg (1,920 Ib). Top speed was 
to be 3,900 km/h (2,422 mph) and the effec- 
tive ‘kill’ range 20 km (12.4 miles); the 125-kg 
(275-Ib) warhead was guaranteed to be lethal 
within a 50-m (164-ft) radius. Soon, however, 
development of this missile was discontinued 
for reasons explained below. 


La-250A heavy interceptor prototypes 
Construction of the first prototype La-250 got 
under way at MMZ No.301 (the Lavochkin 
OKB's experimental plant) in early 1955. 
(MMZ = Moskovskiy mashinostroitel’nyy 
zavod — Moscow Machinery Plant number 
such-and-such. With experimental shops, the 
number coincided with the OKB's code num- 
ber). Soon, however, the programme suffered 
its first setback when the VK-9 turbojet was 
terminated. No existing engine could fit the 
projected size and weight of the aircraft. In 
order to meet the stated performance figures 
Lavochkin opted for the AL-7F afterburning 
turbojet developed by OKB-165 under Arkhip 
Mikhailovich Lyul’ka. However, the AL-7F was 
much less powerful than the stillborn VK-9, 
being rated at 7,500 kgp (16,535 Ibst) dry and 
10,000 kgp (22,045 Ibst) reheat; hence the air- 
craft effectively had to be designed from 
scratch around the new engines. 

Known in-house as izdeliye 250A, the new 
aircraft was smaller and lighter. The principal 
armament now consisted of modified izdeliye 
275A missiles on underwing pylons. Addition- 


ally, izdeliye 277 and izdeliye 279 AAMs were 
envisaged; the latter model had a nuclear 
warhead (!). The interceptor would have an 
upgraded K-15M fire control radar. To com- 
pensate for the reduced internal fuel capacity 
the ‘250A’ could carry a single 1,350-litre (297 
Imp gal) drop tank on the fuselage centreline; 
also, the avionics and equipment were suit- 
ably relocated to fit into the smaller airframe. 
This massive redesign made meeting the 
development schedule a pretty nebulous 
proposition; still, all the design bureaux 
involved in the K-15 project remained enthu- 
siastic about it. 

On 13th August 1954 Air Marshal Sergey 
Rudenko, Minister of Aircraft Industry Pyotr V. 
Dement'yev and his deputy Mikhail V. 
Khrunichev reported to the Council of Minis- 
ters as follows: ‘General Designer Comrade 
Lavochkin (...) is developing a two-seat inter- 
ceptor powered by two AL-7F engines, witha 
top speed of 1,600 km/h [993 mph] and a ser- 
vice ceiling of 16,000 m [52,490 ft]. The air- 
craft is equipped with a special (sic) radar 
designed to detect the enemy at 40 km [24.8 
miles] range, enabling automatic accurate 
launch of missiles at 15-20 km [9.3-12.4 
miles]. With appropriate modifications the air- 
craft can be armed with K-5 missiles and 
unguided rockets. (...) Once the K-5 short- 
range missiles with a range of about 5-6 km 
[3.1-3.7 miles] have been verified, Comrade 
Lavochkin’s interceptor will meet the require- 
ments for short-range interception as well.’ 

The advanced development project of the 
‘250A’ interceptor (featuring slightly uprated 
AL-7F-1 engines) was completed in October 
1955 and approved in early 1956. As com- 
pared to the original project the aircraft's per- 
formance was slightly reduced; it was 
capable of destroying targets flying at up to 
19,500 m (63,980 ft) and 1,200 km/h (745 
mph). It was possible to engage targets in 
both head-on and pursuit mode at 9-12 km 
(5.59-7.45 miles) range while flying at 5,000- 
15,000 m (16,400-49,210 ft) 

The abovementioned La-250 prototype 
(the original izdeliye 250 interceptor laid down 
before work on the manufacturing drawings 
of the smaller izdeliye 250A had begun) was 


Top left: One of the La-250A prototypes seen 
during trials. This view shows well the complex 
shape of the joint line between the large radome 
and the fuselage nose. Note the engine cooling air 
scoop on the rear fuselage underside. 


Above left: A head-on view of the same aircraft, 
showing the shape of the air intakes. The narrow 
landing gear track is caused by the thin wings with 
no room for wheel wells and by the need to avoid 
encroaching on the engines’ inlet ducts. 


Left: This ‘bird's eye view’ of the La-250A shows 
the constant-width fuselage with no area-ruling. 


Above: The third prototype La-250A (‘250A-III') wore the appropriate tactical code ‘03 Red’ but, oddly, no national insignia. Note the opaque insert in the canopy 


over the rear seat. 


completed on 16th June 1956. Lavochkin 
decided to use this aircraft for stability and 
handling tests and as a systems testbed for 
the future ‘250A’. Since the intended AL-7F-1 
engines were not yet available, the first proto- 
type was fitted with standard AL-7Fs rated at 
6,900 kgp (15,210 Ibst). This was the only 
La-250 built in Moscow; subsequent proto- 
types and the static test airframe would be 
manufactured at aircraft factory No.1 in Kuiby- 
shev (now Samara) which was then produc- 
ing the Mikoyan/Gurevich MiG-17 sans suffixe 
(Fresco-A) tactical fighter. 

Engineer M. L. Baranovskiy was put in 
charge of the manufacturer's flight test stage. 
The project test pilot was A. G. Kochetkov, 
who had been transferred to OKB-301 from 
the Soviet Air Force’s State Red Banner 
Research Institute (GK NIl VVS — Gosoo- 
darstvennyy krasnoznamyonnyy naoochno- 
issledovatel'skiy _institoot | Voyenno-voz- 
dooshnykh seel) in June 1953 at the request 
of Semyon A. Lavochkin. 

The La-250 was trucked to the Flight 
Research Institute (LIl| -— Lyotno-issle- 
dovatel’skiy institoot), a division of the Min- 
istry of Aircraft Industry, in Zhukovskiy south 
of Moscow. The arrival of the strange-looking 
aircraft at the LIl airfield caused a wave of 
excitement among the local personnel. 
Because of its long, lean profile and its sheer 
size, the interceptor was promptly nicknamed 
Anaconda. Incidentally, this was the second 
‘snake’ which Kochetkov had to ‘charm’ in his 
flying career. The first one was the Bell P-63C 
Kingcobra which he had mastered in the USA 
back in 1944 when these fighters were being 
delivered to the USSR under the Lend-Lease 
agreement. 


Above and below: These stills from ciné footage filmed during manufacturer's flight tests show the 
modified and radar-less fourth and final prototype (‘250A-IV’) taking off. It is easy to see why the La-250 
was nicknamed Anaconda. 
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The ground tests and high-speed runs 
(some of them with short hops) went well, so 
on 16th July, exactly a month after the proto- 
type’s completion, A. G. Kochetkov and navi- 
gator N. P. Zakharov (he cannot really be 
called a radar intercept officer, since the air- 
craft had no radar yet) attempted a ‘real’ first 
flight. The La-250 immediately proved tem- 
peramental, to say the least — the attempt 
nearly ended in disaster. As the accident 
report testifies, two seconds after getting air- 
borne the aircraft banked 4-5° to starboard, 
then started pitching and rolling, mostly with 
starboard bank. 

Kochetkov opted for an immediate pre- 
cautionary landing. The La-250 touched 
down hard on its starboard main gear, 
bounced, then straightened out and landed 
on the edge of the runway some 800 m (2,620 
ft) further on, catching fire. Trailing smoke and 
flames, it ran along the runway shoulder in a 
nose-high attitude, its brake parachute 
deployed. The parachute proved of little use; 
1,100 m (3,610 ft) from the point of the second 
impact the aircraft crashed through the 
perimeter fence, running into a sand trap, and 
the landing gear collapsed. Zakharov was the 
first to leave the cockpit; seeing that the air- 
craft was on fire, he warned Kochetkov who 
immediately activated the fire extinguishers. 

Incredibly, the pilot suffered nothing 
worse than bruises, while the RIO was 
unscathed. Undoubtedly it was Kochetkov’s 
excellent flying skills and considerable expe- 
rience that stopped the first flight from ending 
fatally for both aircraft and crew. By then 
Kochetkov had mastered 96 indigenous and 
foreign aircraft types, amassing a total of 
2,375 flying hours. During qualification 
checks he invariably earned top grades. 

Investigation of the accident showed that 
the engineers designing the control system 
had ‘overdone it’, incorporating, to quote the 
accident report, ‘much bigger and more pow- 
erful hydraulic actuators than on the MiG-19 
and Yak-26 aircraft. This caused a perceptible 
delay in aileron deflection (with respect to 
stick inputs — Auth.) and hence roll oscilla- 
tions.’ In other words, stick and aileron move- 
ment was out of sync and thus, trying to 


Top left and above left: Two more shots of the last 
La-250A as it becomes airborne on a later test 
mission, carrying two red/white dummy missiles. 
These views show the modified nose drooped 6°, 
the redesigned cockpit windshield and the air 
data boom at the tip of the nose. The levered- 
suspension main landing gear units are in no-load 
position, showing the long oleo stroke. 


Left: Another view of the fifth prototype. The 
aircraft appears to be painted light grey overall 
with natural metal air intake leading edges; no 
tactical code is applied yet. No radar was fitted, 
since the ‘250A-IV’ was intended for stability and 
handling trials. 


correct any unwanted bank, the pilot only 
made it worse; the aircraft was virtually 
uncontrollable. It was sort of like driving a car 
with a worn-out steering mechanism having 
considerable play. This was compounded by 
the fact that the actuators were irreversible 
and there was no feedback in the control sys- 
tem; the artificial feel unit was not informative 
enough. 

A special test rig simulating the operation 
of the La-250's control system was built at 
OKB-301. This ‘iron bird’, to use a term coined 
by Boeing, was ‘flown’ by test pilots Gheorgiy 
M. Shiyanov and Mark L. Gallai whose reports 
confirmed the findings of the accident investi- 
gation panel. The Anaconda’s control system 
needed improvement, and improved it was. 

In the spring of 1957 the Kuibyshev air- 
craft factory completed the second prototype 
which was also the first example of the 
izdeliye 250A. Designated ‘250A-I’, this air- 
craft featured the modified control system and 
was again powered by 6,900-kgp AL-7Fs, as 
the intended AL-7F-1 was still unavailable. 
The second Anaconda completed a series of 
ground engine runs and was slated to make 
its first flight in Kuibyshev, but the Powers 
That Be ordered the aircraft to be transferred 
to LII for tests. 

Carefully wrapped in tarpaulins (with due 
precautions to disguise its shape), the dis- 
mantled ‘250A-l’ was transported to MMZ 
No.301 on a flatcar. The journey by rail turned 
up another serious design flaw: several bolts 
in the wheel wells that were made of a new 
grade of steel failed from the vibration. It was 
just as well that they did at this stage (and that 
the defect was discovered!); had the bolts 
failed in flight, the result would undoubtedly 
have been another accident. The manufactur- 
ing technology was promptly changed. 

From the Lavochkin plant the still-disman- 
tled Anaconda had to be trucked to LIl. The 
‘250A-I’ was quite a large aircraft and the tall 


Above: Although of poor quality, this is one of the few photos of the La-250A in flight with the landing gear 
retracted. The wing area was quite large in relation to the fuselage size. 


fin could not be detached, so overhead wires 
on trolleybus and tram lines had to be lifted by 
special vehicles at several locations. Since 
the route lay through downtown Moscow — 
there was no other way around it — the jet was 
carefully camouflaged once again, and a spe- 
cial security task force guarded the long con- 
voy taking the aircraft to Zhukovskiy from 
nosey parker spectators. A large brigade of 
workers and engineers participated in the 
transport operation. 

Within a week after its arrival at LII the air- 
craft was reassembled and ready to roll. Taxy- 
ing tests and high-speed runs began. On 12th 
July 1957 — almost a full year after the Ana- 


conda’s unsuccessful first flight — the ‘250A-I’ 
took to the air, again with project test pilot 
A. G. Kochetkov at the controls. At this stage 
the aircraft was flown as a single-seater, since 
the K-15M radar was not yet fitted and hence 
there was no need for an RIO. 

Unfortunately, on 28th November the sec- 
ond prototype was written off in a landing 
accident on its sixth flight. Pilot error was 
the cause this time, though bad weather and 
poor cockpit visibility also contributed to the 
accident. Kochetkov could not make out 
the runway threshold and undershot by sev- 
eral metres; the landing gear immediately col- 
lapsed on the unpaved stopway and the 


Below: The wreckage of the La-250A prototype (the ‘250A-I') after the 28th November 1957 accident. The aircraft was totally gutted by the post-crash fire but, 


thankfully, the pilot walked away again. 
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Above and below: The fourth La-250A was donated to what was then the Soviet Air Force Museum in Monino. Here it is seen at its original location on the 
museum grounds (behind the main exhibition halls/hangars). The aircraft is trestled to spare the tyres; note the exhibit plaque on the nose gear. 


Two more views of the final La-250A prototype at its old location (above) and shortly after moving to the main outdoor display area where it originally sat next to 
the museum's Yakovlev Yak-24 helicopter. 


Above and below: Two more 1970s shots of the La-250A at Monino. The aircraft bears its correct tactical code ‘04 Red’ and is fitted with a semi-conformal 
centreline drop tank. 


US Cony 


Above: The La-250A has a brake parachute container at the base of the rudder. Note the faired ventral ciné camera capturing the drop tank separation sequence, 
Below: This view shows the shape of the fifth prototype’s all-metal nose and the revised windshield. 


Anaconda slid along the concrete in a shower 
of sparks, catching fire. The canopy jammed 
but somehow the pilot managed to open it 
and escape from the burning aircraft. 

The accident report said the crash was 
caused by ‘...a rapid deterioration of horizon- 
tal visibility at low altitude near Ramenskoye 
airfield caused by smog, which complicated 
final approach due to restricted forward visi- 
bility from the pilot's seat.’ The investigation 
board urged Lavochkin to improve cockpit 
visibility. 

The engineers were quick to react. On the 
second prototype, the ‘250A-II’, the entire 
fuselage nose ahead of the windshield was 
angled down 6°, giving the aircraft an even 
more snake-like appearance. Also, the air 
intake trunks were extended and reposi- 
tioned, and minor changes were made to the 
flaps and landing gear. The ‘250A-II’ was 
intended for stability and handling trials, since 
yet again no radar was fitted and hence no 
missiles could be carried. 

The second prototype arrived in Moscow 
in January 1958. Arkadiy P. Bogorodskiy was 
assigned project test pilot on this aircraft, with 
M. L. Petushkov as a ‘backup pilot’, while 
M. L. Baranovskiy remained the engineer in 
charge of the flight tests. Meanwhile, the 
Kuibyshev aircraft factory had completed 40 
izdeliye 275A missiles. 

On 30th July 1958 - again almost a full 
year after the preceding aircraft — the ‘250A-II’ 
made its first flight, wearing the tactical code 
‘02 Red’. (Unlike Western military aircraft, 
which have serial numbers allowing positive 
identification, Soviet military aircraft have two- 
digit tactical codes which are usually simply 
the aircraft's number in the unit which oper- 
ates it.) Like the first and second prototypes, 
it was powered by AL-7Fs; moreover, the 
afterburners were non-functional, probably 
because some equipment items were miss- 
ing. This meant the flight envelope could not 
be explored in full — without afterburners the 
aircraft could only reach 1,080 km/h (670 
mph/Mach 0.98) and 13,300 m (43,635 ft). 
(This was because the AL-7F was still a new 
engine at the time and available in limited 
numbers. The Sukhoi OKB enjoyed first-deliv- 
ery positions, so AL-7Fs with fully functional 


Top left and centre left: Close-ups of the forward 
fuselage of the ‘250A-IV'. The entire nose ahead of 
the cockpit was angled down 6° on this aircraft to 
improve cockpit visibility following the crash 
landing of the ‘250A-I’. No radar was fitted because 
the ‘250A-IV’ was intended for stability and 
handling trials only. 


Left: The ‘250A-IV’ had a revised cockpit canopy 
with a more even contour and longer air intake 
trunks. Note the cooling air outlets for the would- 
be radar set on both sides of the nose. 


afterburners were delivered to Sukhoi and 
Lavochkin had to make do with what was left.) 
Delays in the delivery of the planned engines 
were causing the tests of the K-15 weapons 
system as a whole to slip far behind schedule. 

By the end of 1958 the third prototype had 
made fourteen flights, all of them at full mili- 
tary power. On 8th September the aircraft suf- 
fered another minor accident when a main 
gear unit collapsed but was repaired and 
returned to active status, making two more 
flights in 1959. 

In order to speed up development it was 
decided to test some of the system's compo- 
nents separately from the aircraft. As noted 
earlier, the transformation of the ‘250’ into the 
smaller ‘250A’ had led to a change in radar 
and missile type. The advanced development 
project of the modified izdeliye 275A AAM was 
completed in January 1956. The missile’s 
estimated launch weight was now 800 kg 
(1,760 Ib) rather than 500-600 kg (1,100-1,320 
Ib) as originally planned, while effective ‘kill’ 
range was decreased to 15 km (9.3 miles). 

In 1958 the Kuiybyshev aircraft factory 
produced an experimental batch of fifty 
izdeliye 275A missiles. A complete series of 
ground tests was performed, followed by sev- 
eral test launches in ballistic mode (a launch 
in guided mode was not possible because the 
missile’s guidance system and autopilot were 
not yet available). Ten of the development 
missiles were converted to izdeliye 278 AAMs 
which differed in having a solid-fuel rocket 
motor; starting in April 1958, five of these were 
fired from a ground launcher. 

By the time the K-15 weapons system was 
Officially scrapped the Kuibyshev factory had 
manufactured 49 more missiles, all of them 
incomplete. Additionally, several prototypes 
of the izdeliye 277 radar-homing AAM were 
built and bench-tested. 

Due to the continued unavailability of the 
K-15M fire control radar the Lavochkin OKB 
decided to equip the Anaconda with the 
proven Sokol-2 (Falcon-2) radar. However, 


Top right: This angle shows how the air intakes 
stand apart from the fuselage sides, the inner lips 
functioning as boundary layer splitter plates. The 
fixed intake centrebodies blend into the fairings 
connecting the intake trunks with the fuselage. 


Above right: Close-up of the starboard air intake 
trunk, showing clearly how the air intake spike is 
riveted to the fuselage side. Again, there is an 
opaque insert in the canopy with a small window 
on each side - presumably to let the eventual radar 
intercept operator see the radar screen more 
clearly when the radar would be installed. Makes 
you wonder why they didn’t manufacture this part 
of the canopy as a metal structure with inset 
transparencies. 


Right: The starboard wing of the ‘250A-IV’, showing 
the large aileron terminating short of the wingtip 
and the large flap inboard of it. 
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Above: The vertical tail of the La-250A was quite large; note that the rudder had constant chord. The 
dielectric fin cap housed a radio antenna; the removable panels gave access to the rudder actuator. 


this had a shorter target acquisition range, 
which necessitated the development of the 
smaller and shorter-range izdeliye 280 AAM 
with active radar homing. As for the afore- 
mentioned izdeliye 279 AAM with a nuclear 
warhead, it never got beyond the project 
stage. 

Meanwhile, the K-15M radar was finally fit- 
ted to the third La-250A prototype designated 


‘250A-III’, commencing ground trials on this 
aircraft. This was followed by the fourth and 
final prototype, the ‘250A-IV’, which had an 
all-metal nose lacking a radar (since the 
intended K-15U and K-15M still were not 
working as they should). This aircraft also had 
afaired ciné camera under the aft fuselage for 
filming drop tank separation tests. Coded ‘03 
Red’ and ‘04 Red’ respectively, the ‘250A-III’ 


The convergent-divergent nozzles of the AL-7F engines were separated by a boattail fairing supporting the 
brake parachute container. 
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and ‘250A-IV’ flew without major trouble, 
though minor incidents did happen. 

One of the Anaconda’s weak spots was its 
mainwheels — or, to be precise, the tyres. The 
‘250A’ was a heavy aircraft by the day’s stan- 
dards, hence the mainwheels were excep- 
tionally large. The tyres were slicks; they were 
custom-made for the Anaconda and thus had 
to be hand-crafted, not baked in a mould like 
mass production tyres. Their service life was 
short; cracks and cuts were often discovered 
after a flight, which meant the tyres had to be 
changed. On one occasion a mainwheel 
overheated and caught fire on landing; luck- 
ily, the skilful actions of test pilot Arkadiy 
Bogorodskiy prevented this from turning into 
yet another major accident. 

Delays in the delivery of the uprated 
AL-7F-1 engines led to changes in the test 
schedule. The izdeliye 275A missile was 
tested on a ground launcher, and nine 
launches were made before the end of 1958. 
Since no information has ever been published 
on this weapon, its specifications might be of 
interest to the reader. The missile was pow- 
ered by a liquid-fuel rocket motor developed 
by A. M. Isayev and delivering 2,830 kgp 
(6,240 Ibst), with a burn time of 23 seconds. 
The launch weight was 600 kg (1,320 Ib), 
including a 140-kg (310-Ib) warhead, and top 
speed was 3,600 km/h (2,236 mph). The mis- 
sile’s maximum range was to be 27 km (16.77 
miles). The izdeliye 275A was 5.7 m (18 ft 8'% 
in) long, with a body diameter of 0.45 m (1 ft 
5% in) and a wingspan of 1.55 m (5 ft 1 in). All 
of these data are manufacturer's estimates. 

By May 1958 all components of the K-15 
weapons system — the aircraft, the missiles 
and the radar — were finally ready for testing. 
Yet the numerous accidents and develop- 
ment problems caused the trials programme 
to drop far behind schedule. The interceptor 
showed disappointing performance: top 
speed was only 1,080 km/h (670 mph) 
instead of the planned 1,610 km/h (1,000 
mph), the service ceiling was 13,300 m 
(43,635 ft) instead of 16,100 m (52,820 ft) and 
the time required to reach 12,000 m (39,370 
ft) was 5.4 minutes —- more than twice the 
intended 2.5 minutes. This and the many mis- 
sile projects which OKB-301 was busy with 
led Semyon A. Lavochkin to give up the idea 
of refining and testing the K-15 in mid-1959. 

Before that, however, in 1958 the Council 
of Ministers tasked the State Committee for 
Aviation Hardware (GKAT — Gosoodarstven- 
nyy komitet po aviatsionnoy tekhnike) with 
completing the manufacturer's tests of the 
izdeliye 250A interceptor with AL-7F engines. 
After that, the prototypes were to be trans- 
ferred to GK NII VVS for State acceptance tri- 
als in the second quarter of 1960. GKAT was 
ordered to determine the advisability of fur- 
ther development work on the Anaconda 


Close-up of the main landing gear units and the 1,350-litre (297 Imp gal) drop tank. The port mainwheel brake is visible. Note also the engine cooling air scoops. 


together with the customer, as the documents 
quaintly put it (that is, with the Air Defence 
Force). (Note: GKAT was the former Ministry 
of Aircraft Industry; it was ‘demoted’ to state 
committee status in 1957 because of Nikita S. 
Khrushchov's predilection towards missiles. 
The MAP name and the ministerial status 
were restored in 1965 when Khrushchov was 
unseated.) 

Soviet Air Force C-in-C Air Marshal Kon- 
stantin A. Vershinin, however, was not dis- 
posed to wait so long. In 1958 he addressed 
the Soviet government, stating that ‘...devel- 
opment of the K-15 aerial intercept system is 
taking extremely long (since 1953), for which 
OKB-301 must be held responsible. The La- 
250 (sic) aircraft is becoming obsolete. The 
slow progress of the system is illustrated by 
the fact that the aircraft made one flight in 
1956, six flights in 1957 and fourteen flights in 
1958." 

In July 1959 the Council of Ministers 
issued a directive cancelling the K-15 
weapons system. This, however, did not 
imply that weapons in this class were viewed 
as unnecessary — the government had simply 
run out of patience. Indeed, Soviet military 
intelligence was bringing alarming reports of 
new, even faster and higher-flying strike air- 
craft being developed in the West; this made 
the danger of a hostile incursion into Soviet 
airspace even more acute. The biggest threat 


was presented by the Boeing B-52 Strato- 
fortress bomber and the Snark cruise missile. 

The general operational requirement for a 
long-range missile-toting interceptor was 
revised. Soon after that the PVO received the 
Su-9-51 weapons system, a successful deriv- 
ative of the T-3-51 comprising the Su-9 Fish- 
pot-A interceptor and four K-5 (RS-2-US) 


Lavochkin izdeliye 250A specifications 


Wing span 
Wing area, m* (sq ft) 
Length overall 
Height on ground 
Normal take-off weight, kg (Ib) 
Maximum take-off weight, kg (Ib) 
Empty weight (estimated), kg (Ib) 
Fuel load, kg (Ib)*: 

internal 

with drop tank 
Maximum payload, kg (Ib) 
Top speed t, km/h (mph) 

‘clean’ 

with missiles at 12,000 m (39,370 ft) 
Landing speed, km/h (mph) 
On-station loiter time at 12,000 m and 1,000 km/h (620 mph) 
Climb time to 12,000 m t 
Service ceiling, m (ft) 


SARH missiles. Besides, development of the 
Tu-28-80 long-range aerial intercept system 
(which was effectively a competitor of the 
K-15) was well advanced by then; this aircraft 
is described in Chapter 4. 

By comparison, the MiG Ye-150 and 
Ye-152 experimental heavy interceptors 
which were part of the Uragan (Hurricane, 


13.9 m (45 ft7in) 
80 (860.21) 

26.8 m (87 ft 11%c in) 
6.5 m (21 ft 3% in) 
24,500 (54,010) 
27,500 (60,630) 
18,968 (41,820) 


8,700 (19,180) 
9,700 (21,380) 
12,500 (27,560) 


1,700-1,800 (1,056-1,118) 
1,600 (993) 

225 (140) 

2.3 hrs 

2.84 minutes 

17,000 (55,770) 


* On the first flight the fuel load did not exceed 5,200 kg (11,460 Ib). 


t Target figures 
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Above: The nose landing gear unit featured two small non-braking wheels. Here it is seen in no-load 


condition (the aircraft is jacked up). 


pronounced ooragahn) weapons system 
working with the Vozdookh-1 GCI system — 
and which, like the La-250A, did not progress 
beyond the prototype stage - were much 
faster, reaching speeds in excess of Mach 2 
(see Chapter 3). Even with the intended AL- 
7F-1 engines the Anaconda’s top speed 
would have been much lower. 


The ‘250A’ interceptor was Lavochkin's 
swan song - the last of his aircraft to reach the 
hardware stage and fly. Of the multitude of jet 
fighters developed by OKB-301 in the post- 
war years only the La-15 (La-174D) was to 
enter production and service, and then in 
small numbers only (about 500 were built). By 
some quirk of fate, Lavochkin aircraft were 


plagued by misfortunes, whereas the OKB's 
missiles had a measure of success. Small 
wonder that the Soviet government under 
Nikita S. Khrushchov (notorious for his 
predilection towards ballistic missiles which 
proved damaging to many aircraft design 
bureaux) decided that OKB-301 should 
become a specialised missile manufacturer 
and discontinue aircraft development alto- 
gether. 

Even though the La-250A did not com- 
plete its test programme, the effort was not 
in vain. Development of the K-15 weapons 
system was the first practical application of 
the complex approach to weapons system 
design in the USSR, the first case when 
research, development and manufacturing 
enterprises in various fields worked in close 
co-operation. The know-how accumulated 
with the Anaconda was transferred to 
Tupolev’s OKB-156 which put it to good 
use when designing the Tu-128 heavy inter- 
ceptor; this aircraft entered flight test in 
1961, remaining in PVO service for many 
years. The La-250 programme also provided 
TsAGI with considerable experience in wind 
tunnel tests. Finally, the Lavochkin OKB 
became the first in the USSR to create an 
analogue flight simulator concurrently with a 
new fighter. 

The sole surviving Anaconda, the ‘250A- 
IV’ (‘04 Red’), is now on display at the Central 
Russian Air Force Museum in Monino south of 
Moscow. 


The La-250A at its current position on the Central Russian Air Force Museum's display grounds, with the massive bulk of the Tupolev Tu-95N — a ‘mother ship’ for 
the Tsybin RSR reconnaissance aircraft — in the background. 
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By the early 1950s a memorandum 
(which, make no mistake, was top secret at 
the time) had been prepared by the US 
Department of Defense. This document con- 
cerned ‘selecting around 20 key targets for 
strategic nuclear strikes in the USSR and 
Soviet-controlled territory’. In furtherance of 
this policy a series of very specific plans 
involving nuclear bombardment of Moscow 
and the Soviet Union's industrial centres. 

Understandably, the USSR perceived the 
need to strip the USA of its nuclear monopoly — 
which it did as early as 1949 when the first 
Soviet atomic bomb was tested. There was 
also a need for an air defence system impen- 
etrable for contemporary bombers, which 
were then the main delivery vehicle for 
nuclear weapons. This was a major task 
requiring a boost in intercept efficiency, the 
development of new weapons, avionics and 
ground-based electronic systems, and the 
greatest possible automation of the intercept 
mission's phases. 

In the Soviet Union the problems associ- 
ated with aerial target interception were stud- 
ied by NIl-2 of the Ministry of Defence Industry 
(MOP - Ministerstvo oboronnoy promyshlen- 
nosti). For starters, the institute formulated 
mathematically the intercept mission and 
explored various algorithms for guiding the 
interceptor towards the target. Due attention 
was also given to optimising the mission pro- 
file, given certain restrictions on the intercep- 
tors and the target's speed and minimum 
turn radius. 

The transition from isolated problems 
associated with targeting, AAM design and so 
on to an integrated mission started becoming 
evident when development of the Soviet Ura- 
gan-1 (Hurricane-1) air defence system and 
the Dal’ (Far Reaches) surface-to-air missile 
system began. In 1952 the Soviet Council of 
Ministers drafted a directive concerning the 
development of the Uragan-1 aerial intercept 
weapons system intended for protecting key 
industrial centres and regions. By modern 
standards the scope of the system's functions 
was rather narrow — it was to automate the 
attack after the interceptors radar had 
achieved lock-on. The system comprised the 
interceptor as such, its mission avionics (the 
airborne intercept radar, the gunsight, the 
autopilot and the ballistics computer) and the 


Chapter 2 


The First ‘Heavy’ MiGs 


cannon armament; air-to-air missiles would 
take some time coming yet. 

As the necessary paperwork for the draft 
directive was being completed, Vice-Minister 
of Aircraft Industry Pyotr V. Dement’yev sum- 
moned NIl-2 Vice-Director V. Ye. Roodnev, 
suggesting to him that the institute be 
included in the MAP order as the organisation 
responsible for the future aircraft's target 
homing and stabilisation system. He told 
Roodnev that the designers of the aircraft 
itself and some of its avionics had been deter- 
mined (they were Artyom_|.Mikoyan’s 
OKB-155 and NII-17 headed by Viktor V. 
Tikhomirov) but there were no volunteers to 
design the fighter's automatic sighting sys- 
tem. (In plain language this means: ‘You're 
drafted.’) This is how Nil-2 came to co-ordi- 
nate the automatic targeting system design 
effort. The interceptor’s avionics suite was to 
highly accurate guidance to the target. 

It should be noted that automated aerial 
target intercept systems based on fighters 
became possible only when the sound barrier 
had been broken. True enough, several 
Soviet fighters designed in the mid-1950s 
made use of ground-controlled intercept 
(GCI) systems, but these were strictly manu- 
ally operated. Automation of the guidance 
process required installation of bulkier elec- 
tronic equipment, which in turn led to an 
increase of weight, necessitating more pow- 
erful engines and leading to bigger dimen- 


sions. Thus the traditionally small and light 
Soviet fighters started evolving into ‘heavy 
fighters’ when they were tailored to Air 
Defence Force requirements. 


I-3 (I-380) experimental tactical fighter 
By the early 1950s OKB-155 led by Artyom 
Ivanovich Mikoyan, with Mikhail losifovich 
Gurevich as his closest aide (hence the MiG 
brand), had cemented its position as one of 
the world’s notable ‘fighter makers’, creating 
the MiG-15 and MiG-17 jet fighters which 
quickly earned world fame. At that time the 
OKB was close to completing the design work 
on the SM-9 twin-turbojet supersonic day 
fighter (known as the MiG-19 in production 
form) and its radar-equipped all-weather 
interceptor derivative, the SM-7 (MiG-19P). 
Despite being equipped with an airborne 
intercept radar, the latter aircraft suffered from 
the shortcomings that were typical of the 
day's interceptors. The pilot had to search for 
the target on his own, which was a time-con- 
suming process. Having detected the target, 
the pilot concentrated on the radar display in 
order to position his aircraft correctly for the 
attack, which drew his attention away from fly- 
ing the aircraft — and that could be dangerous. 
The efficiency of interceptor operations could 
be enhanced by creating an integrated aerial 
intercept system featuring ground-based and 
airborne data exchange and control systems, 
with the highest possible automation of the 


A three-view drawing of the I-3 from the project documents, showing the sharply swept wings, the 
axisymmetrical air intake with shock cone and the asymmetrically located cannons. 
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interceptor’s sortie from take-off to end of 
attack and return to base. 

On 3rd June 1953 the Council of Ministers 
issued directive No.1399-562, followed five 
days later by MAP order No.340 to the same 
effect. These documents tasked OKB-155 
with designing and building an experimental 
tactical fighter known by the alternative des- 
ignations of |-3 and 1-380 (I = istrebitel’ — 
fighter). The aircraft was to be powered by a 
single VK-3 afterburning turbofan; this new 
and powerful engine had been under devel- 
opment at Vladimir Ya. Klimov’s OKB-117 
since 1949. Designed for advanced fighters 
capable of speeds up to 2,000 km/h (1,240 
mph), the VK-3 was the first Soviet afterburn- 
ing turbofan. 

The first prototype I-3 armed with a trio of 
30-mm (1.19 calibre) Nudelman/Rikhter NR-30 
cannons was to commence State acceptance 
trials in the first quarter of 1956. Pursuant to 
the same directive the second prototype was 
to be completed in modified form as an inter- 
ceptor equipped with an /zumrood (Emerald) 
radar and armed with only two NR-30s, enter- 
ing State acceptance trials somewhat later. 

According to the advanced development 
project (ADP) endorsed in March 1954 the I-3 


(I-380) was to have a top speed of 1,274 km/h 
(791 mph) at sea level and 1,775 km/h (1,103 
mph) at 10,000 m (32,810 ft) in full after- 
burner, provided that the take-off weight was 
8,954 kg (19,740 Ib). The performance esti- 
mates were based on the assumption that the 
VK-3 would deliver 5,160 kgp (11,375 Ibst) at 
nominal power, 6,250 kgp (13,780 Ibst) at full 
military power and 8,400 kgp (18,520 Ibst) in 
full afterburner. 

Range and endurance were to be 
extended by fitting two standard 760-litre 
(167.2 Imp gal) drop tanks under the wings. 
The pilot would be protected by a bulletproof 
windscreen 65-mm (2%-in) thick, a 120-mm 
(4%-in) forward armour panel and a seat back 
and headrest made of 16-mm (0%-in) armour 
plate; the total weight of the cockpit armour 
was estimated at 87.5 kg (192.9 Ib). The arma- 
ment consisted of three fixed NR-30 cannons 
in the wing roots, with a total ammunition sup- 
ply of 195 rounds (although the ammunition 
boxes could accommodate up to 270 
rounds). The cannons were aimed, using an 
ASP-5N optical gunsight (avtomaticheskiy 
strelkovyy pri-tsel) linked to an SRD-1M 
Radal'-M gun ranging radar (the acronym 
Radal’ is a contraction of rahdiodal’nomer — 


Artist's impressions of the I-3 (I-380) from the project documents; the upper drawing shows the sliding 
canopy envisaged originally while the lower one features a forward-hinged canopy and taller wing fences. 
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tadio range-finder). In high gross weight con- 
figuration the |-3 could be equipped with a 
retractable rocket launcher in the manner of 
the North American F-86D Sabre; the 
launcher held sixteen 57-mm (2.24-in) ARS- 
57 folding-fin aircraft rockets (FFARs). Also, 
two 190-mm (7.48-in) TRS-190 high-velocity 
aircraft rockets, two 212-mm (8.34-in) ARS- 
212 HVARs or two 250-kg (651-lb) bombs 
could be carried instead of drop tanks. 

The |-3 prototype was built but never flew 
in its original guise because OKB-117 could 
not supply a flight-cleared VK-3 engine. 


1-3P (1-410) interceptor (project) 
Development of the aforementioned intercep- 
tor version of the I-3 (I-380) progressed in par- 
allel with the basic day fighter in 1954; the 
aircraft was designated |-3P (perekhvahtchik — 
interceptor), alias |-410. The Izumrood radar 
envisaged by the Council of Ministers direc- 
tive was rejected in favour of the new Almaz 
(Diamond) radar, which was then under 
development at OKB-857. 

In accordance with the abovementioned 
CofM directive of 3rd June 1953 and MAP 
order of 8th June the I-3P was to be submit- 
ted for State acceptance trials in May 1955. 

Design work and prototype construction 
began in August 1954. The detail design 
phase and issue of manufacturing drawings 
had been largely completed by the end of the 
year, and airframe subassembly manufactur- 
ing got under way at the Mikoyan OKB’s 
experimental shop (MMZ No.155). 90.5% of 
the manufacturing drawings were on hand 
and the airframe was 41.8% complete as of 
1st January 1955. The I-3P was completed 
before the end of the year but, in a replay of 
the |-3 sans suffixe scenario, never flew as 
such due to the unavailability of the intended 
VK-3 engine. 

Later, on 28th March 1956, the Council of 
Ministers issued directive No.424-261 fol- 
lowed up by MAP order No.94 of 6th April. 
These documents prescribed modifying the 
|-3P airframe to take the Lyul’ka AL-7F after- 
burning turbojet and the Uragan-1 airborne 
intercept system. 


1-3U (1-420) interceptor prototype 

Before the year 1954 was out the I-3P had 
evolved into a new interceptor version des- 
ignated |-3U; the appropriate Council of 
Ministers directive No.354-160 and the corre- 
sponding MAP order appeared on 2nd March 
and 6th March respectively. In accordance 
with these documents the I-3U was to be sub- 
mitted for State acceptance trials in the third 
quarter of 1956. The U suffix referred to the 
Uragan-1 aerial intercept system whose 
development was kicked off by the same 
directive. The system was designed for auto- 
mated flight/fire control, comprising three 


Above: The I-3U interceptor had fairly elegant looks thanks to the sharply swept wings and empennage. Note the wingtip pitot booms. 


principal components: the Almaz radar, the 
ballistics computer and the AP-36 autopilot. 
The Uragan-1 system enabled the interceptor 
pilot to detect targets at about 17 km (10.5 
miles) range, track them automatically and 
open fire when the aircraft closed in within a 
certain distance from the target. 

Actual design work on the I-3U — originally 
referred to in paperwork as the I-420 — began 
in September 1954. The prototype was con- 
verted from the unfinished second prototype 
|-3 and was substantially complete by 1st Jan- 


uary 1956 — but again engineless due to the 
unavailability of the VK-3 turbofan. The wings 
swept back 60° at quarter-chord remained vir- 
tually unchanged as compared to the I-3 sans 
suffixe but the forward fuselage was modified 
to accommodate the radar. The complement 
of NR-30 cannons was reduced from three to 
two (one in each wing root). 

A flight-cleared VK-3 finally arrived at MMZ 
No.155 in July 1956, allowing the I-3U to be 
completed and handed over for manufac- 
turer's flight tests. By the end of the year the 


interceptor had made ten test flights, seven of 
which served to test the engine as well as the 
aircraft itself. The flights were suspended in 
December 1956 when the engine had to be 
returned to the manufacturer at the latter's 
request for the purpose of installing new com- 
pressor blades embodying a new technol- 
ogy. The upgraded VK-3 engine was to be 
redelivered in January 1957. 

Due to the frequent need to send the 
engine to plant No.117 for modifications the 
|-3U was grounded for a total of 118 days in 


This view of the I-3U shows the canopy design, the glassfibre radome forming the upper portion of the fuselage nose, the MiG-19 style undernose air data boom 
with pitch/yaw vanes and the partially open airbrakes aft of the wings. 
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1957. A further 35 days were lost that year 
when the aircraft was in lay-up while the 
BU-27 and BU-28 hydraulic control actuators 
were replaced by more effective BU-44 and 
BU-45 units. Allin all, the |-3U made 34 flights 
in 1957, the manufacturer's flight test pro- 
gramme being only 43% completed as of 1st 
January 1958. 

The interceptor's performance was fairly 
high by the day's standards. With a take-off 
weight of 9,220 kg (20,330 Ib) the I-3U 
attained a top speed of 1,960 km/h (1,217 
mph) and a service ceiling of 18,000 m 
(59,055 ft); the aircraft took 2.4 minutes to 
reach 15,000 m (49,210 ft). 

The I-3U underwent scheduled mainte- 
nance in the first quarter of 1958, but it was 
destined to fly no more. A Council of Ministers 
directive dated 4th June 1958 and a GKAT 
order dated 17th June called a halt to all fur- 
ther work on this aircraft. 


|-7U and I-7K interceptor prototypes 

As already noted, Council of Ministers direc- 
tive No.424-261 of 28th March 1956 and MAP 
order No.94 of 6th April required modifying 


Opposite page: The I-3U on a rain-soaked 
hardstand during manufacturer's tests. The landing 
gear design is patterned on previous MiG fighters. 
Note the position of the landing lights and the 
sprung tail bumper at the rear of the ventral fin. 


Above right: Two views of the projected I-7K, 
showing the rhinoceros-like ‘horns’ of the Almaz 
radar’s twin radomes, the forward airbrakes and 
the position of the missile pylons at the joint 
between the flaps and the two-section ailerons. 


Right: The I-7U differed from the I-7K only in air 
intake design, featuring a conical centrebody. 


Below: An artist's impression of the I-7U. = 
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The K-6 (top) and K-7 (above) missiles were similar in general arrangement with lateral nozzles. 
A different project configuration of the K-7 with a rounded nose existed, too. 


the I-3P to take the AL-7F engine and the Ura- 
gan-1 airborne intercept system. The AL-7F 
had by then commenced flight tests in the S-1 
tactical fighter (the Su-7 prototype) devel- 
oped by Pavel O. Sukhoi’s OKB-51. 
Designated |-7, the extensively modified 
interceptor came in two versions; the first of 
these, called I-7U, was to commence State 
acceptance trials in the fourth quarter of 1956, 
followed by the I-7K in the first quarter of 1957. 
The first prototype (the I-7U) was to feature 
both cannons and unguided rockets, 


whereas the second prototype (the |-7K) 
would be armed with rockets only. Ordnance 
options were either two K-6 guided air-to-air 
missiles or two eight-round pods with ARS-57 
FFARs, plus provisions for a quartet of four- 
round automatic launchers with ARS-57 
FFARs buried in the wings. 

Here it should be noted that back in the 
early 1950s the Soviet government had 
issued a number of directives requiring 
guided air-to-air missiles to be developed for 
aerial intercept weapons systems. Work in 


this direction had started in several design 
bureaux at once. Thus, OKB-2 led by Pavel D. 
Grooshin (an MOP enterprise) developed the 
K-5, K-6 and K-51 missile systems; Ivan I. 
Toropov's OKB-134 worked on the K-75 and 
K-7 AAMs (the latter came in two versions — 
the semi-active radar homing K-7L and the 
active radar homing K-7S). OKB-4, another 
MOP division headed by Matus Ruvimovich 
Bisnovat, developed the K-8 missile which 
likewise had both SARH and active radar 
homing versions. Council of Ministers direc- 
tive No.2543-1224 concerning these weapons 
was issued on 30th October 1954, 

The ADP of the I-7U interceptor was com- 
pleted on 23rd July 1956, Artyom |. Mikoyan 
endorsing it on 21st August. The aircraft fea- 
tured mid-set wings swept back 55° and a 
nose air intake with a conical centrebody 
(shock cone) housing the radar antenna. The 
armament again consisted of two NR-30 can- 
nons with 80 rpg housed in the wing roots, 
albeit closer to the fuselage than originally 
envisaged; the aircraft could also carry four 
pods, each holding four ARS-57 FFARs, 
under the wings, plus a drop tank on the fuse- 
lage centreline. A bulletproof windscreen, a 
forward armour panel and an armoured head- 
rest afforded protection for the pilot; the total 
weight of the armour was estimated at 59.8 kg 
(131.8 Ib). Two airbrakes were installed low 
on the fuselage sides in line with the wing 
leading edge. 


This front view of the |-7U emphasises how close the cannons are located to the fuselage. 
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The following table illustrates the specifications of the I-7U and I-7K as per advanced development projects. 


As per CofM directive 1-7U 1-7K 
As per ADP As per ADP 
Fuselage length 15.69 m (51 ft 5% in) 15.442 m (50 ft 7% in) 
Height 4.61 m (15 ft 1% in) 4.61 m (15 ft 1% in) 
Wing span 9.976 m (32 ft 8% in) 9.976 m (32 ft 8% in) 
Wing area, m? (sq ft) 31.9 (343.0) 31.9 (343.0) 
Tailplane span 4.22 m (13 ft 10%: in) 4,22 m (13 ft 10%: in) 
Tailplane area, m* (sq ft) 8.7 (93.5) 8.7 (93.5) 
Vertical tail area, m? (sq ft) 5.16 (55.48) 5.16 (55.48) 
Empty weight, kg (Ib) 7,347 (16,197) 7,403 (16,320) 
Al-up weight, kg (Ib): 
normal 9,500-10,000 (20,940-22,045) 9,600 (21,160) 9,800 (21,600) 
maximum 10,050 (22,155) 10,250 (22,600) 
with drop tank 10,870 (22,960) na. 
with drop tank and 16 FFARs 11,090 (24,450) * 11,330 (24,980) t 
Fuel load, kg (Ib): 
normal 2,000 (4,410) 2,000 (4,410) 
maximum 2,450 (5,400) 2,450 (5,400) 
with drop tank 3,200 (7,055) 3,200 (7,055) 
Top speed at full mil power/in full ‘burner, km/h (mph): 
at 10,000 m (32,810 ft) 1,350-1,400/1,800 (838-869/1,118) 1,400/2,200 (869/1,366) 1,270/1,940 (788/1,205) 
at 11,000 m (36,090 ft) 1,400/2,300 (869/1,428) 1,250/2,020 (776/1,254) 
at 15,000 m (49,210 ft) 1,240/2,080 (770/1,292) 1,130/1,820 (701/1,130) 
Landing speed, km/h (mph) 226 (140) na. 
Rate of climb at full mil power/in full ‘burner, m/sec (ft/min): 
at sea level 110/192 (21,650/37,785) 102/181 (20,070/35,620) 
at 5,000 m (16,400 ft) 89/180 (17,515/35,420) 78/163 (15,350/32,080) 
at 10,000 m (32,810 ft) 56/113 (11,020/22,240) 50/102 (9,840/20,070) 
Time to height at full mil power/in full ‘burner, minutes: 
to 10,000 m 2.0-2.5/1.6 2.2/1.2 2.5/1.25 
to 15,000 m §.32/2.36 6.4/2.6 
Service ceiling at full mil power/in full ‘burner, m (ft) 
16,500/19,000-20,000 17,000/20,000 16,000/18,000-20,000 
(54,130/65,620) (65,770/65,620) (62,490-59,055/65,620) 
Turn time at 10,000 m at full mil power/in full ‘burner, sec 40/31 n.a/60 
Take-off run, m (ft) 500 (1,640) 570 (1,870) 630 (2,070) 
Take-off field length, m (ft) 1,100 (3,600) 1,150 (3,770) 
Landing run, m (ft): 
no brake parachute 900 (2,950) 990 (3,250) 990 (3,250) 
with brake parachute 600 (1,970) 610 (2,000) 610 (2,000) 
Landing field length, m (ft): 
no brake parachute 2,480 (8,140) na. 
with brake parachute 2,050 (6,725) na. 
Range, km (miles): 
at 10,000 m (‘clean’, fuel load 2,450 kg/5,400 Ib) 1,505 (934) $ 1,340 (834) § 
at 14,000 m (45,930 ft, ‘clean’ 1,300 (807) na. na, 
at 14,000 m (with drop tank, fuel load 3,200 kg/7,055 Ib) 2,000 (1,240) 2,004 (1,244) 1,805 (1,121) 
Endurance, hrs-min: 
at 14,000-15,000 m (‘clean’, fuel load 2,450 kg) 1-30 1-479 1-40] 
at 14,000-15,000 m (with drop tank, fuel load 3,200kg) -«-2-10 2-234 2-13 |) 


* With two pods with eight FFARs each 

+ With four 3P-4 launchers in the wings, four FFARs each 
+At900 km/h (559 mph) 

§ At 870 km/h (540 mph) 

At 775 km/h (481 mph) 

|) At740 km/h (460 mph) 
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Three views of the I-7U during manufacturer's flight tests; the cannons are fitted but not the rocket launchers. The aircraft incorporates some features of the future 
MiG-21F, such as the air intake and landing gear design. Note the exhaust outlet of the AL-7F engine’s TS-20 turbostarter above the port wing leading edge. 
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The principal avionics fit comprised the 
Almaz radar developed by MAP’s OKB-15, 
aLazoor’ (Prussian Blue) GCI data link system 
receiver, an RSIU-4V communications radio, 
Globus data link and an SRZO-2 Khrom-Nikel’ 
(Chrome-Nickel) identification friend-or-foe 
(IFF) interrogator/transponder. An OSP-48 
instrument landing system was provided, 
comprising an ARK-5 Amur (a river in the 
Soviet Far East; pronounced like the French 
word amour) automatic direction finder linked 
to the GCI data link channel, an RV-2 Kristall 
(Crystal) radio altimeter and an MRP-48 Dya- 
tel (Woodpecker) marker beacon receiver. An 
SSh-45 gun camera was provided to record 
the attack results. Like its predecessor, the 
|-7U made use of the AP-36 autopilot specially 
developed for the Uragan-1 aerial intercept 
system. (Note: OSP = oboroodovaniye sle- 
poy posahdki — blind landing equipment; 
ARK = avtomaticheskiy rahdiokompas — 
ADF; RV = rahdiovysotomer - radio altimeter; 
MRP = markernyy rahdiopreeyomnik.) 

The aircraft was powered by an AL-7F axial- 
flow turbojet with a rating of 6,300 kgp (13,890 
Ibst) nominal, 7,500 kgp (16,530 Ibst) at full mil- 
itary power and 10,000 kgp (22,045 Ibst) in full 
afterburner. Electric power was supplied by a 
GS-12T DC generator, an SGO-8G alternator, a 
PO-750 single-phase AC converter and two 
15STsS-45 silver-zinc DC batteries. 

The I-7K differed from the I-7U in forward 
fuselage design up to frame 6, as well as in 
avionics location and armament. This version 
was to feature an Almaz-3 radar and a 


PVU-67-6 ballistics computer developed by 
MOP’s TsKB-589 (Central Design Bureau 
No.589). The cannons were deleted and their 
mounts faired over, the former ammunition 
boxes being used to house additional equip- 
ment. As already mentioned, the aircraft car- 
ried two K-6 AAMs on APU-9 missile launch 
rails (aviatsionnoye pooskovoye oostroystvo — 
aircraft-mounted launcher) developed by 
OKB-81. Additionally, two 3P-4 rotary launch- 
ers looking like outsize revolvers, each with 
four ARS-57 rockets, could be installed inside 
each wing at the roots. The advanced devel- 
opment project was completed on 28th 
August 1956 and endorsed by the General 
Designer five days later. 

As noted earlier, the I-3U’s top speed and 
service ceiling were fairly high. In contrast, the 
|-7U's performance proved to be unexpectedly 
poor, which probably accounted in part for its 
unhappy fate. The aircraft made its maiden 
flight on 22nd April 1957 with Mikoyan OKB 
test pilot Gheorgiy K. Mosolov at the controls. 
(22nd April just happens to be the birthday of 
Vladimir |. Lenin, the founder of the Soviet 
state, but that is hardly an ‘unlucky date’; con- 
sider that the Tupolev Tu-134A airliner, which 
has had a far happier fate, also took to the air 
on 22nd April — in 1969.) As early as 21st June 
the I-7U suffered a landing mishap, sustaining 
damage to the wings and remaining grounded 
until mid-January 1958 while repairs were 
being made. The performance figures 
obtained in the ensuing six flights puzzled the 
designers immensely. Not only was the speed 


target of 2,300 km/h (1,428 mph) at 11,000 m 
(36,090 ft) not met, but the actual top speed 
proved to be nearly 900 km/h (559 mph) less 
(!); all Mosolov could wring out of the aircraft 
was 1,420 km/h (882 mph). The reason turned 
out to be simple: the AL-7F engine was not 
delivering the specified thrust; in reality the 
pre-production engines, one of which was fit- 
ted to the I-7U, were rated at 6,850 kgp (15,100 
Ibst) dry and 8,800 kgp (19,400 Ibst) reheat. To 
add offence to injury, they had a high specific 
fuel consumption by the day's standards and 
were rather unreliable. Still, even making 
allowances for the ‘half-baked’ engine, the 
results of the I-7U's tests cannot be regarded 
as anything but a complete flop. 

On 12th February 1958 the flight tests 
were terminated at General Designer Artyom 
|. Mikoyan's instructions and the I-7U was 
returned to the OKB's experimental shop for 
‘surgical’ conversion into a new type - the I-75 
development aircraft (see next chapter). As 
for the I-7K differing in forward fuselage 
design, avionics and armament, it was simply 
not completed. 

The I-3U and I-7U were the first in a line of 
Mikoyan's ‘heavy’ interceptors — that is, by 
comparison with the Ye-2, Ye-4 and Ye-5 tac- 
tical fighters whose all-up weight did not 
exceed 6,300 kg (13,890 Ib). It is truly amaz- 
ing that NATO's otherwise efficient intelli- 
gence services (when it came to spotting new 
Soviet aircraft anyway) missed these interest- 
ing machines altogether, which is why they 
never received NATO reporting names. 


Table 2 illustrates the performance of the Mikoyan fighter prototypes designed to take the Uragan-1 aerial intercept system and their precursors. 


13 1-3P 1-30 1-7U 1-7K 
(project) (project) 
Year 1954 1954 1955 1956 1956 
Targeting system Uragan-1 Uragan-1 Uragan-1 
Radar type none Almaz Almaz Almaz Almaz-3 
Powerplant VK-3 VK-3 VK-3 AL-7F AL-7F 
Thrust, kgp (Ibst): 
nominal 5,730 (12,630) 5,730 (12,630) 5,730 (12,630) 6,420 (14,150) 6,420 (14,150) 
full afterburner 8,440 (18,600) 8,440 (18,600) 8,440 (18,600) 9,210 (20,300) 9,210 (20,300) 

Length overall 14.83 m na. 15.785m 16.925 m na. 

(48 ft 7% in) (51 ft 9°%: in) (55 ft 6°% in) 
Wing span 8.978m 8.978m 8.978 m8.978 m 9.976m 9.976 m 

(29 ft 5°% in) (29 ft 5% in) (29 ft 5% in) (82 ft 8% in) (32 ft 8% in) 
Wing area, m? (sq ft) 30.0 (322.5) 30.0 (322.5) 30.0 (322.5) 5.16 (55.48) 5.16 (55.48) 
Take-off weight, kg (Ib) 8,954 (19,740) * 9,790 (21,580) * 9,220 (20,330) 11,540 (25,440) na. 
Empty weight, kg (Ib) 8,954 (19,740) * 9,790 (21,580) * 9,220 (20,330) 11,540 (25,440) na. 

5,485 (12,090) * 6,276 (13,835) * 6,447 (14,213) 7.952 (17,530) na. 
Top speed, km/h (mph) 1,775 (1,102) * na. 1,960 (1,217) 1,420 (882) na. 
Ataltitude, m (ft) 10,000 (32,810) na. na. na. na. 
Service ceiling, m (ft) 18,800 (61,690) * na. 18,000 (59,055) 19,100 (62,660) na. 
Estimated range, km (miles) 1,365 (847) na. 1,290 (801) 1,505 (934) na. 
Armament 3x NR-30 cannons 2x NR-30 cannons 2xNR-30 cannons 2xNR-30 cannons 2xNR-30 cannons 

16 x ARS-57 FFARs 16 x ARS-57 FFARS 16 x ARS-57 FFARS 2x K-6 AAMs 


or 2x TRS-190 HVARs 


* Manufacturer's estimates 
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..-or What Do the Soviets Want with 
So Many Fighters 


Western readers will probably be amazed by 
the number of interceptors developed in the 
USSR in the 1950s and 1960s (‘why on earth 
did they build so many aircraft to fill the same 
role?’). This calls for some explanation. 


Uragan-5 and Ye-152-9 automatic 
guidance and aerial intercept 
weapons systems 

The Uragan-5 system (sometimes shortened 
to U-5), which had been under development 
since 1954, was the Soviet Union's first inte- 
grated automatic aerial intercept weapons 
system. Its ground components comprised a 
number of search/tracking radars, an active 
interrogator/transponder channel allowing 
the position of the attacking interceptor to be 
determined, a digital guidance control com- 
puter developed under Chief Designer 
Bazilevskiy and a GCI guidance station devel- 
oped under Chief Designer A. F. Fedoseyev. 

Pursuant to a Council of Ministers direc- 
tive dated 26th February 1955 and an MAP 
order dated 8th March the interceptors devel- 
oped by Artyom |. Mikoyan's OKB-155 and 
Pavel O. Sukhoi’s OKB-51 to take the Ura- 
gan-5 system were to be armed with new- 
generation air-to-air missiles — either the K-6V 
or the K-7S. (A third missile type, the K-8, 
came into consideration at the interceptors’ 
design stage.) The aircraft were to feature a 
new fire control radar with longer target acqui- 
sition/tracking range and faster beam motion 
as compared to the Uragan-1 system (NII-17 
under Viktor V. Tikhomirov was already work- 
ing on such a radar), a weapons control com- 
puter (developed under the guidance of Chief 
Designer V. |. Lanerdin) and an autopilot 
(developed under the guidance of Chief 
Designer |. A. Mikhalyov). 

The Uragan-5 system was intended for 
automatic ground-controlled and on-board 
guidance of the interceptor towards the tar- 
get, as well as for automatic attack and attack 
termination. It included a ground AD radar 
with a target acquisition range of 345 km (214 
miles), a guidance control computer, active 
interrogator/transponder and command link 
systems, an automated GCI guidance station 
and an interceptor equipped with a radar hav- 
ing a 25-km (15.5-mile) acquisition range, a 
weapons control computer and an autopilot. 
The system was to enable interception of the 


Chapter 3 


Hurricanes Again... 


potential aggressor’s supersonic bombers 
doing 1,600-2,000 km/h (993-1,240 mph) at 
10,000-25,000 m (32,810-82,020 ft) while they 
were still 100-120 km (62-74.5 miles) away 
from the interceptor’s base, provided timely 
warning was given by the air defence system. 
The creators of the Uragan-5 were required to 
achieve a ‘kill’ probability of at least 80% 
against enemy bombers in a_ crossing 
engagement or in pursuit mode. 

By then, using the hardware making up 
the Uragan-1 weapons system as a basis, the 
avionics designers had created more sophis- 
ticated equipment for the new system, namely 
the Uragan-5B fire control radar working in 
conjunction with the Uragan-5V autopilot and 
the Uragan-5D computer. Therefore, even 
before the I-7U interceptor designed for the 
Uragan-1 system had entered flight test the 
Mikoyan OKB was already working on a 
whole family of new aircraft to be included in 
the Uragan-5 system. The interceptors were 
designed around two different engines — the 
Lyul’ka AL-7F delivering up to 10,000 kgp 
(22,045 Ibst) in full afterburner, which was 
then the subject of an improvement effort, and 
the R15-300 delivering up to 11,000 kgp 
(24,250 Ibst) in full ‘burner, the latest offering 
of Sergey K. Tumanskiy’s OKB-300 - and 
armed with different missile types. In particu- 
lar, the AL-7F was to power the Mikoyan I-75 
featuring conventional swept wings (the des- 
ignation quite probably stood for ‘I-7 MkS’, 
since it was a direct descendant of the |-7), 
while the R15-300 was envisaged for 
Mikoyan’s delta-winged Ye-150 (both types 
are described below). The two aircraft had a 
virtually identical air intake of increased diam- 
eter as compared to the I-7 featuring a large 
dielectric shock cone. The Sukhoi OKB, 
whose resources were heavily taxed by a 
number of other high-priority programmes, 
confined itself to a single heavy interceptor 
project, the T-37. The Sukhoi engineers 
expected to attain the best possible perfor- 
mance with the more powerful R15-300 tur- 
bojet (really, the T-37’s high design gross 
weight caused by the installation of heavier 
equipment as compared to Mikoyan’s 
designs left them no choice) and delta wings; 
the latter feature had been verified on the T-3 
development aircraft which evolved into the 
production Su-9 ‘lightweight’ interceptor. 


Development of the first indigenous hom- 
ing air-to-air missile, the K-8, began in 1955 at 
OKB-4 under the supervision of Chief 
Designer Matus R. Bisnovat and his deputy 
V. N. Yelagin. The missile, which was devel- 
oped within a fairly short time, was designed 
for engaging all types of aerial targets in pur- 
suit mode; in so doing the interceptor was to 
fly slightly below the target's flight level in 
order to stop ground clutter from affecting the 
missile’s seeker head. For better resistance to 
natural clutter and ECM the missile was devel- 
oped in two versions (radar homing and infra- 
red homing); both versions were largely 
identical, differing only in the design of the 
nose bay accommodating the seeker head. 
The interceptors would be capable of carrying 
both versions at once. 

The Uragan-5B fire control radar created 
by OKB-339 under Fyodor F. Volkov was also 
the most advanced radar of the day; in effect, 
it became the starting point for third-genera- 
tion radar development. It embodied all of the 
latest state-of-the-art in electronics and radar 
design, including new electronic compo- 
nents, light alloys, a new antenna drive design 
ideology and new ECM resistance enhance- 
ment methods. To increase reliability and 
simplify operation and maintenance the radar 
featured a modular architecture with line- 
replaceable units (LRUs); moreover, it was 
built as a monobloc assembly which slid into 
the aircraft's forward fuselage. This was a ver- 
itable breakthrough in airborne radar design. 
The Uragan-5B combined smaller dimen- 
sions and lower weight as compared to sec- 
ond-generation airborne intercept radars (the 
Almaz family) with better ECM resistance, 
higher reliability and, most importantly, 2.5 
times longer target acquisition range. 

In keeping with the abovementioned 
Council of Ministers directive of 26th February 
1955 and MAP order of 8th March 1955 the 
Mikoyan OKB was to build five interceptor 
prototypes differing in armament fit. Two of 
them would be armed with K-7S AAMs, one 
more would carry K-6V missiles, while the 
remaining two aircraft would feature a mov- 
able (elevating) cannon installation in the 
fuselage nose — just in case the missiles 
turned out to be disappointing. The aircraft 
were to be ready for joint State acceptance tri- 
als held by the OKB and the MoD in the fourth 
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The photos on this page illustrate the I-75 prototype, showing the redesigned intake with the three-shock centrebody. The K-8 AAMs are dummies intende 
captive carriage tests; they do not have rocket motors and the nozzles are faired over. 
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quarter of 1958; before that, the version 
armed with K-6V AAMs was to pass manufac- 
turer's flight tests in the first quarter of the 
year, the cannon-armed version following suit 
in the second quarter. 

Soon, however, the government changed 
their collective minds. On 28th March 1956 
the Council of Ministers issued directive 
No.424-261 followed by MAP order No.94 to 
the same effect on 6th April, revising the num- 
ber of aircraft and their armament and setting 
new deadlines. Now OKB-155 was required to 
build four Ye-150 prototypes in three versions 
(armed with K-6V AAMs, unguided rockets 
and movable cannons respectively), submit- 
ting them for State acceptance trials in the 
third quarter of 1958. 

On 7th March and 21st March 1957 the 
Council of Ministers and MAP let loose with 
yet another directive and order respectively, 
again instructing OKB-155 to build five Ye-150 
prototypes with alternative weapons fits (K-6V 
or K-7S missiles and movable cannons); the 
joint State acceptance trials of the Uragan-5 
weapons system were now slated for the 
fourth quarter of 1958. 

One cannot help wondering if perhaps the 
Powers That Be should be called the Powers 
That Don’t Know What They Want. Yet, when 
the Council of Ministers changed the rules 
again, issuing more directives on 16th April 
and 4th June 1958 (the appropriate MAP 
orders followed on 24th April and 17th June 
respectively), the reason was perfectly legiti- 
mate. The task placed before the aircraft 
industry turned out to be immensely complex; 
development of the R15-300 engine and 
some elements of the Uragan-5 system was 
running behind schedule, and one delay gen- 
erally leads to others. Therefore the latest 
government orders required the following 
prototypes to be built: 

- two aircraft powered by single R15-300 
engines and armed with K-8 AAMs (this ver- 
sion retained the Ye-150 designation); 

- two aircraft powered by twin Tumanskiy 
R11F-300 afterburning turbojets (this engine 
had already entered mass production, pow- 
ering the MiG-21 tactical fighter) and armed 
with two K-9 AAMs (this version was desig- 
nated Ye-152A); 

- one R15-300 powered aircraft armed 
with K-9 AAMs (this version was designated 
Ye-152). 

This ‘make do and mend’ approach 
allowed at least some of the weapons sys- 
tem's components to be verified. The I-75 and 
|-75F fighters converted from the I-7K and 
|-7U prototypes respectively were to be used 
for initial integration work on the Uragan-5 
weapons system with K-8 missiles. The per- 
mission to use R11F-300 engines pending 
availability of the R15-300 allowed the flight 
tests of the Ye-152A to begin on schedule in 


The |-75's Uragan-5B radar with the dielectric intake shock cone/radome removed and the complete radar 
set/antenna assembly slid forward for access. The Uragan-5B was the first Soviet monobloc radar. 


the third quarter of 1959. State acceptance tri- 
als of the R15-300 powered version were 
postponed until the second quarter of 1960. 

Since the delivery schedule of the Ura- 
gan-5 weapons system's components kept 
slipping, in 1960 the Mikoyan and Sukhoi 
bureaux began development of new (or rather 
alternative) aerial intercept weapons systems 
designated Ye-152-9 and T-3A-9 (T-3M) 
respectively; these were to work with the Dal’ 
automatic GCI guidance system. The new 
weapons systems included the TsP-1 fire 
control radar, the K-9-155 (‘Mikoyan version’) 
and K-9-51 (‘Sukhoi version’) air-to-air missile 
systems, and the Ye-152 and T-37 heavy 
interceptors. By the end of 1960 development 
of the Dal’ system had been completed and 
some of the weapons system's components 
were undergoing flight tests in the Ye-152A 
prototype. In 1961 the Ye-152-9 aerial inter- 
cept weapons system was altered for working 
with the Vozdookh-7 (Air-1) automatic GCI 
guidance system and accordingly redesig- 
nated Ye-152-9-V, the V suffix denoting Voz- 
dookh; the single-engined Ye-152 sans 
suffixe joined the test programme that year. 
However, a change in the specialisation of 
several design establishments, including 
KB-1 which was responsible for the TsP-1 
radar, and the withdrawal from production of 
many off-the-shelf components of the K-9 
missile system (the autopilots, seeker heads, 
power units and so on) caused all further work 
on the T-3A-9 (T-3M) and Ye-152-9-V airborne 
intercept weapons systems to be terminated 
in 1960 and 1962 respectively. 

Still, the efforts to create new weapons 
systems, including new-generation heavy 
interceptors, led to the establishment of co- 
operative ties between design offices in vari- 
ous branches of the Soviet industry. This 
partnership principle founded in the mid- 
1950s remains one of the aviation industry's 
cornerstones to this day. 


1-75 and I-75F interceptor prototypes 
The I-75 interceptor was effectively the 
Mikoyan OKB’s first aircraft designed as part 
of the Uragan-5 weapons system to feature 
missile armament only. The aircraft was to 
carry a pair of K-8 AAMs with a 275-kg (606- 
Ib) launch weight and an effective ‘kill’ range 
of 12 km (7.45 miles); the weapons were to 
home in on the target, riding the interceptor's 
radar beam. According to the project specifi- 
cations the |-75's combat radius with drop 
tanks was to be 720 km (447 miles) and the 
top speed was to reach 2,360 km/h (1,465 
mph) at 18,000 m (59,055 ft); the static service 
ceiling with two missiles was 20,100 m 
(65,940 ft) and the aircraft was expected to 
reach a maximum altitude of 24,200 m 
(79,400 ft) in a zoom climb. 

As already mentioned, due to the high 
complexity of the tasks to be solved under the 
Uragan-5 programme the I-7K and I-7U devel- 
opment aircraft were to be converted for initial 
integration work on the weapons system’s 
version with K-8 missiles in the fourth quarter 
of 1959; the modified fighters were redesig- 
nated I-75 and |-75F respectively. The former 
aircraft had to be fitted with the available 
AL-7F engine having a maximum design rat- 
ing of 10,000 kgp (22,045 Ibst) because the 
rear fuselage structure had been designed 
around this engine type. The second proto- 
type (the I-75F) was designed to take the 
identically rated but slightly larger AL-7F-1. 
Since, as related in Chapter 2, the I-7U had 
shown disappointing results during flight 
tests, the I-75F was simply converted from the 
incomplete airframe of the I-7K. Both aircraft 
had a redesigned nose with a much larger air 
intake and a huge three-shock centrebody. 

The AL-7F-1, whose development had 
been initiated by a Council of Ministers direc- 
tive in August 1956, differed from the original 
model in having a 50% higher specified after- 
burner rating (that is, compared with the 
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Above: Mikoyan OKB chief test pilot Col. Gheorgiy 
K. Mosolov, Hero of the Soviet Union. He tested 
both the I-75 and the aircraft of the Ye-150 family. 


actual thrust of the AL-7F!) and a slightly 
larger casing diameter. The new version was 
designed for flight at altitudes up to 20,000- 
22,000 m (65,620-72,180 ft) and speeds up to 
Mach 2.1-2.2. Yet again, while the above 
directive required the engine to be ready for 
State acceptance trials at the end of 1956, the 
AL-7F-1 was still beset by numerous prob- 
lems at the end of 1957 and was catastrophi- 
cally unreliable. Dry thrust was 6,240 kgp 
(13,760 Ibst), while the afterburner rating 
again fell short of the target, being 9,200- 
9,215 kgp (20,280-20,315 Ibst); later this fig- 
ure was increased to 9,600 kgp (21,160 Ibst) 
on production engines. The thrust increase 
over the AL-7F was afforded by a new after- 
burner of increased diameter. To ensure 
surge-free compressor operation at the new 
flight speeds and altitudes, for the first time in 


Soviet aero engine design practice a bleed 
strip was used at the supersonic compressor 
stage. 

It should be noted here that it was OKB-51 
chief Pavel O. Sukhoi, not Artyom |. Mikoyan, 
who was the first to stake his bets on the AL-7. 
The Sukhoi OKB had shown a close interest 
in this engine as early as 1953, selecting it in 
1955 to power the S-1 tactical fighter and the 
T-3 interceptor. Due to the low rate of the 
AL-7’s initial production the flight test sched- 
ules of the various aircraft powered by this tur- 
bojet depended to some extent on who was 
lucky enough to obtain the engines first. 

According to the advanced development 
project the I-75F was to feature an Uragan-GD 
computer and an Uragan-5T1 GCI command 
link system. 

The as-yet radar-less first prototype I-75 
entered flight test on 28th April 1958; the hon- 
our of making the first flight fell to Gheorgiy K. 
Mosolov. The aircraft attained a top speed of 
2,050 km/h (1,273 mph) at 11,400 m (37,400 
ft) in ‘clean’ configuration and 1,670 km/h 
(1,037 mph) at 12,400 m (40,680 ft) with two 
K-8 missiles. The service ceiling was 16,000 m 
(52,490 ft) with missiles and 18,700 m (61,350 
ft) ‘clean’. 

In December 1958 the prototype was fit- 
ted with the intended Uragan-5B radar; tests 
in this configuration continued until mid-May 
1959. With missiles in place and the wing 
tanks full, the fully equipped I-75 had an all-up 
weight of 11,470 kg (25,285 Ib). The test 
results were generally encouraging and the 
interceptor received a thumbs-up. 

Yet the results shown by Sukhoi’s inter- 
ceptor prototypes were even better. Besides, 
OKB-51 had managed to hold State accep- 
tance trials of the S-1 and T-3 ahead of its 
Mikoyan competitors, and very successfully 
at that, whereupon the Soviet government 
ordered both Sukhoi types into production 


(in AL-7F-1 powered form) as the Su-7 sans 
suffixe fighter and the Su-9 interceptor 
respectively. Despite the fact that the Su-9-51 
aerial intercept weapons system was 
designed to use the relatively short-range K-5 
missile (later replaced by the K-5M, known as 
the RS-2-US in its production form) and was 
apparently inferior to the I-75K-8 aerial inter- 
cept weapons system working with the Ura- 
gan-5B system as far as target acquisition 
range and effective ‘kill’ range were con- 
cerned, it was the Sukhoi system that was 
selected because it had fewer ‘bugs’ and was 
quite acceptable. Given the perpetual over- 
flights of Soviet territory by US spyplanes, this 
decision was undoubtedly correct; the Soviet 
government simply could not wait any longer 
to neutralise this threat, and the first produc- 
tion Mach 2 Su-9 interceptors were already 
rolling off the assembly line at Novosibirsk by 
the time when the I-75 was only just complet- 
ing its manufacturer's flight tests. 

Well, to be perfectly honest, the I-75 and 
|-75F were chiefly development aircraft 
designed as avionics/equipment testbeds. 
The Mikoyan OKB had no great hopes for an 
aircraft with conventional swept wings - 
which were obviously ‘out’, delta wings being 
‘in’ at the moment — and a low-powered 
engine (in comparison with the R15-300). 


Ye-150 heavy interceptor prototype 

As already mentioned, the Council of Minis- 
ters directive dated 26th February 1955 and 
the MAP order dated 8th March 1955 required 
the Mikoyan OKB to build five Ye-150 inter- 
ceptor prototypes — two aircraft armed with 
K-7S AAMs, one with K-6V AAMs and two with 
movable cannons in the fuselage nose. The 
aircraft were to commence joint State accep- 
tance trials in the fourth quarter of 1958; the 
versions armed with K-6V missiles and can- 
nons were to pass manufacturer's flight tests 


The Ye-150 interceptor prototype during manufacturer's flight tests. The air intake shock cone appears to be made of metal. 
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Above: This view shows the low-drag one-piece canopy with lock fairings and the four slits of the engine's ejector device at the rear extremity of the fuselage. 


in the first and second quarters of the year 
respectively. 

CofM directive No.424-261 of 28th March 
1956 and MAP order No.94 of 6th April 1956 
contained new requirements and new dead- 
lines for the Uragan-5 weapons system. Pur- 
suant to these documents OKB-155 was to 
build four Ye-150 prototypes (two armed with 
K-6V AAMs and one each with unguided rock- 
ets and twin movable 30-mm cannons); the 
cannons’ rate of fire was to be 1,300-1,500 
rpm. State acceptance trials were scheduled 
for the third quarter of 1958. 

Throughout 1956 the Mikoyan OKB pur- 
sued the design of the Ye-150 interceptor; the 
detail design stage and construction of a full- 
scale mock-up began at the end of the year. 
However, a further Council of Ministers direc- 
tive and MAP order followed on 7th and 21st 


March 1957. Now five Ye-150 prototypes — 
one with K-6V AAMs, two with K-7S AAMs and 
two with a pair of movable 30-mm cannons — 
were to be submitted for State acceptance tri- 
als in the fourth quarter of 1958. 

The ADP stage of the Ye-150's develop- 
ment was finally completed in the summer of 
1957; the Soviet Air Force's Experimental Air- 
craft Construction Department (UOSAT - 
Oopravleniye opytnovo stroitel'stva aviatsion- 
noy tekhniki) signed its approval in July. A full 
set of manufacturing documents and blue- 
prints was completed. This was the first of 
Mikoyan's heavy interceptors to bear a Ye 
series designation; the Ye prefix meant yedi- 
nitsa — lit. ‘single unit’, that is, ‘one-off’ aircraft. 

The aircraft was very different in appear- 
ance from earlier Mikoyan designs, featuring 
mid-set delta wings. The massive circular- 


section fuselage looked like a big tube with 
virtually no taper at the ends, making the 
wings and tail look rather too small; the fuse- 
lage diameter was 1.6 m (5 ft 3 in) along most 
of the length, increasing to 1.65 m (5 ft5 in) on 
the detachable rear fuselage section accom- 
modating the afterburner. Four prominent 
vertical slits were located immediately ahead 
of the nozzle, giving the impression that the 
Ye-150 was fitted with a thrust reverser a /a 
SAAB JA-37 Viggen; actually they were ejec- 
tor air intakes increasing the thrust. 

The huge circular air intake featured a 
centrebody (shock cone) with a complex cur- 
vature in three steps; its shape was optimised 
to ensure divergence of the shock waves in 
the inlet. Airflow control was exercised by 
moving the shock cone; this had two posi- 
tions, sliding forwards automatically when the 


The Ye-150 was a whale of an aeroplane; the huge tubular fuselage made the landing gear and the tail look rather too small. 
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aircraft accelerated to Mach 1.65 and resum- 
ing its original position when the speed was 
reduced. Lateral auxiliary blow-in doors were 
provided near the cockpit to prevent engine 
surge. The centrebody was to house the 
antenna of the Uragan-5B fire control radar 
and terminated in a long pitot boom; the latter 
promptly earned the aircraft the nickname 
Yedinorog (unicorn). (On the actual aircraft, 
however, no radar was fitted and the intake 
shock cone was made of metal.) 

The small frameless canopy resembling 
the low-drag canopies of unlimited racing air- 
craft was a one-piece casting made of T2-55 
glass which could withstand kinetic heating 
to 170°C (338°F); the glazing was 12 mm 
(0'%e in) thick. The canopy was hinged at the 
front, with two prominent lock fairings at the 
rear, and blended into a shallow fuselage 
spine running all the way to the base of the fin. 
An ejection seat with a face curtain was fitted; 
pulling the curtain down initiated the ejection 
sequence. 

Aventral fin was fitted for better directional 
stability. Three airbrake panels were fitted, 
MiG-21 style, on the lower fuselage (two at the 
front and one at the rear). A PT-5605-58 brake 
parachute (parashoot tormoznoy) with an 
area of 18 m? (193.5 sq ft) housed in a ventral 
bay was provided to shorten the landing run. 

The low aspect ratio delta wings which 
had been perfected on the Ye-4 and Ye-5 
experimental fighters (precursors of the 
MiG-21F Fishbed-A) had 60° leading-edge 
sweep. They utilised a thin airfoil (the thick- 
ness/chord ratio was 3.5%) and featured 
Fowler flaps and aerodynamically balanced 
ailerons. Each wing incorporated a single 
hardpoint for an underwing missile pylon. 

The Ye-150 was to be powered by a sin- 
gle Tumanskiy R15-300 turbojet delivering 
6,840 kgp (15,080 Ibst) dry and 10,150 kgp 
(22,380 Ibst) in full afterburner. The above- 
mentioned annular ejector device with intakes 
around the rear fuselage boosted the overall 
thrust at Mach 2.4-2.5 to 19,800 kgp (43,650 
Ibst) and cut surface drag appreciably. There 
were plans to install the uprated R15B-300 
engine later on. 

The landing gear was similar to the 
MiG-21's, featuring a forward-retracting nose 
unit with a 600 x 155 mm (23.62 x 6.10 in) 
KT-78 brake-equipped wheel and inward- 
retracting main units with 950 x 200 mm 
(37.40 x 7.87 in) KT-69 wheels. During retrac- 
tion the mainwheels rotated around the legs 
to lie in the fuselage at 55° to the wing plane. 
The control system featured irreversible 
hydraulic actuators, with back-up electric dri- 
ves; the differentially movable slab stabilisers 
were controlled by separate BU-65 actuators 
while the aileron and rudder control circuits 
each had a BU-75 actuator. The aircraft had 
two separate hydraulic systems. The primary 
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system operated the landing gear, flaps, air- 
brakes, air intake centrebody and auxiliary 
blow-in doors; it also acted as a backup for 
the actuator supply system which powered 
exclusively the aileron, rudder and tailplane 
actuators. 

Due to the strong kinetic heating at high 
Mach numbers the ‘hottest’ parts of the air- 
frame were made of heat-resistant materials, 
such as stainless steel. Traditional aluminium 
alloys were used for the rest of the structure. 

The cannon-armed version (called Ye-151 
in some documents) was to make use of can- 
nons with the smallest possible length, a fixed 
centrally mounted ammunition box and fixed 
case/belt link ejector chutes; these features 
were to facilitate their installation on the tilting 
mount. The Ye-151 project is described in 
more detail below. 

According to the definitive version of the 
ADP the Ye-150's fuel system comprised five 
bladder tanks in the fuselage and two integral 
tanks in the wing torsion box. Total fuel 
capacity was 4,750 litres (1,045 Imp gal) dis- 
tributed as follows: the No.1 fuselage tank 
held 900 litres (198 Imp gal), with 1,100 litres 
(242 Imp gal) each in the Nos 2 and tanks, 150 
litres (33 Imp gal) in the No.4 tank, 500 litres 
(110 Imp gal) in the No.5 tank and 500 litres in 
each of the wing tanks. Electric power was 
supplied by a GSR-ST-105/18 engine-driven 
generator and two 15STsS-50 silver-zinc DC 
batteries. 

Carrying no tactical code, the first proto- 
type of the Ye-150 interceptor was completed 
at the Mikoyan OKB’s experimental plant 
(MMZ No.155) in downtown Moscow by Sep- 
tember 1958. By December it had been deliv- 
ered to LIl's airfield in Zhukovskiy for ground 
system checks. By then the fuel system had 
been revised to include five bladder tanks in 
the fuselage totalling 3,720 litres (818.4 Imp 
gal) and two 245-litre (53.9 Imp gal) integral 
wing tanks; total internal fuel capacity was 
thus reduced to 4,210 litres (926.2 Imp gal). 

Ground checks of the control system and 
other systems took more than six months, 
ending in June 1959. The aircraft was still 
engineless at the time due to the R15-300's 
protracted test programme. A flight-cleared 
engine was finally fitted at MMZ No.155 
towards the end of the year, and the Ye-150 
returned to Zhukovskiy on 30th December to 
commence taxi tests. However, the engine 
promptly failed during a ground run and had 
to be replaced, so the aircraft was not ready 
to fly until mid-1960. Thus, the flight tests had 
been delayed for 18 months for want of an 
acceptable engine! What a waste. 

On 8th July 1960 the Ye-150 finally took to 
the air with Mikoyan OKB test pilot Aleksandr 
V. Fedotov at the controls. On the fighter’s 
fourth flight, which took place on 26th July, 
aileron buffeting was experienced at Mach 


0.925. This problem was quickly cured by 
introducing dampers into the aileron control 
circuit. On the fifth flight the engine’s acces- 
sory gearbox disintegrated, causing the air- 
craft to be grounded; the flight tests did not 
resume until 18th January 1961 due to the late 
delivery of a replacement engine. Eight flights 
were made between 21st January and 30th 
March 1961; within this time frame the aircraft 
reached a maximum speed of Mach 2.1 anda 
maximum altitude of 21,000 m (68,900 ft). 
Another unscheduled engine change fol- 
lowed, whereupon the interceptor made 
another 20 flights. 

On its 28th flight the Ye-150 attained 2,890 
km/h (1,795 mph) or Mach 2.65 at 19,100 m 
(62,664 ft) — cruising at less than full thrust, 
mind you. The take-off weight on that occa- 
sion was 10,175 kg (22,430 Ib). The highest 
altitude attained in the course of the manu- 
facturer’s tests was 22,500 m (73,820 ft). 

After a pause while the engine's ejector 
device and the cockpit heat shielding were 
being replaced the Ye-150 resumed flights on 
14th November 1961. The manufacturer's 
flight tests were completed on 25th January 
1962, comprising 42 flights in which the air- 
craft's performance and handling were 
checked; the armament was not tested. Not 
all flights went smoothly. On one occasion the 
brake parachute failed and the aircraft over- 
ran into soft earth at the end of LII’s runway, 
flipping over on its back — luckily without injur- 
ing the pilot or sustaining major damage. 

In its performance the Ye-150 was far 
superior to contemporary fighters. Suffice it to 
say that the service ceiling in sustained level 
flight was 23,250 m (76,280 ft); the aircraft 
climbed to 15,000 m (49,210 ft) in two anda 
half minutes and to 20,000 m (65,620 ft) in 
four and a half minutes. 

Interestingly, the manufacturer's flight test 
report features a performance table compar- 
ing the Ye-150 with the MiG-21F light tactical 
fighter, which was in large-scale production 
by then. According to this table the ‘heavy 
MiG’ had twice the rate of climb; the impres- 
sive speed attained on the Ye-150's 28th flight 
was confirmed more than once on later test 
flights at altitudes up to 22,500 m (73,820 ft). 
In the report Aleksandr V. Fedotov praised the 
Ye-150's acceleration and the rapid climb to 
the service ceiling — properties which no 
doubt are all-important for an interceptor. 

At last, it seemed, the Soviet aircraft 
industry had succeeded in creating just the 
kind of aircraft the PVO needed. Problems 
with the massive R15-300 engine persisted, 
however, and the aircraft could not enter pro- 
duction with a powerplant which was any- 
thing but dependable. It has to be said here 
that the R15-300, which had been flight-tested 
on the ‘121° cruise missile developed by 
Andrey N. Tupolev’s OKB-156 (the tests of 


this vehicle had begun as late as 21st August 
1959), initially had a very short service life 
which was just long enough for ground 
checks prior to installation and the sole flight 
to the target. 


Ye-151 heavy interceptor (project) 

As noted above, as part of the Uragan-5 
weapons system development programme 
the Mikoyan OKB undertook design work on 
aversion of the Ye-150 interceptor with a mov- 
able (elevating) cannon installation known as 
the Ye-151. Earlier, OKB-155 had experi- 
mented with movable cannons on the izdeliye 
SU (a version of the MiG-15) and the izdeliye 
SN (a much-modified MiG-17 sans suffixe); 
however, both of these aircraft featured, at 
best, 23-mm (.90 calibre) cannons which 
were Clearly inadequate against large aircraft. 

Therefore a unique DB-66 cannon instal- 
lation was created for the Ye-151 at TsKB-14 
(Tsentrahl’noye konstrooktorskoye byuro — 
Central Design Bureau) specialising in aircraft 
armament. Its main component was a revolv- 
ing ring around the forward extremity of the 
interceptor's fuselage carrying two TKB-495 
or TKB-539 cannons on tilting mounts; the 
cannons’ rate of fire was 2,000 rpm. The ring 
could rotate 360° and the cannon barrels 
could tilt +30° with respect to the ring diame- 
ter plane; thus the cannon installation pro- 
vided a 60° cone of fire with respect to the 
aircraft's axis of symmetry at the cost of a very 
small drag penalty. 

The ammunition supply was originally 
housed inside the ring mount in special 
sleeves which doubled as belt link collectors. 
The cannon installation increased the length 
of the Ye-151's forward fuselage but the inlet 
duct cross-section remained unchanged, as 
the ammunition boxes were relocated to a 
place aft of the cockpit in the course of the 
design work, which necessitated the addition 
of long belt feed sleeves along the fuselage 
sides. Moreover, wind tunnel tests confirmed 
the designers’ ideas that the longer inlet duct 


Table 1. Ye-150 and MiG-21F performance comparison 


Ye-150 MiG-21F 

All-up weight, kg (Ib) 12,345 (27,215) 6,850 (15,100) 
Fuel capacity, litres (Imp gal) 4,210 (926.2) 2,170 (477.4) 
Fuel load, kg (Ib) 3,410 (7,520) na. 
Afterburner rating at sea level, kgp (Ibst) 9,500 (20,940) 5,400 (11,900) 
Afterburner rating at 15,000 m 

(49,210 ft) and Mach 1.8, kgp (Ibst) 7,000 (15,430) 2,700 (5,950) 
Afterburner rating at 11,000 m 

(36,090 ft) and Mach 2.4, kgp (Ibst) 19,800 (43,650) - 
Maximum Mach number 25-27 2.05 
Service ceiling in sustained flight, m (ft) 23,250 (76,280) 19,800 (64,960) 
Climb time, minutes: 

to 15,000 m (49,210 ft) 25 63 

to 20,000 m (65,620 ft) 45 9.0 (to 19,800 m) 
Landing speed, km/h (mph) 275-295 (170-183) 260-270 (161-167) 
Take-off run, m (ft) 935 (3,070) 750 (2,460) 
Landing run, m (ft): 

with brake parachute 1,250 (4,100) 900 (2,950) 

without brake parachute 1,400 (4,590) 1,200-1,300 (3,940-4,265) 


would offer better aerodynamics and more 
favourable operating conditions for the 
engine; hence the new inlet duct design was 
retained on all subsequent members of the 
Ye-150 family, starting with the Ye-152A. 

However, when a full-scale mock-up of 
the Ye-151’s forward fuselage had been built 
and checks of the movable cannon installa- 
tion began, it transpired that minor deflections 
of the cannons, whose rotation axles were at 
right angles to the axis of the ring mount, 
could create forces destabilising the aircraft 
along all three axes. Not only was accurate 
shooting impossible, but this phenomenon 
was downright dangerous, as the aircraft 
might suffer loss of control. Hence the Ye-151 
prototype was never built. A version desig- 
nated Ye-151-2 was also contemplated, 
featuring a similar cannon installation aft of 
the cockpit in order to place the cannons 
closer to the aircraft's CG and reduce the 
destabilising forces, but it remained a ‘paper 
aeroplane’. 


Sukhoi T-37 and P-37 heavy 
interceptor projects 

Meanwhile, Pavel Osipovich Sukhoi's 
OKB-51 was working on a broadly similar air- 
craft built around the same Uragan-5 
weapons control system but using very differ- 
ent K-9-51 air-to-air missiles. Development of 
a new high-altitude fast interceptor, which 
subsequently received the manufacturer's 
designation T-37, began in early 1958. The Air 
Force’s requirements to achieve a service 
ceiling of 27,000 m (88,580 ft) and a speed of 
3,000 km/h (1,860 mph) at high altitude 
meant that the aircraft had to be designed 
around an all-new and extremely powerful 
engine. 

The engineers could choose between two 
engines — the Lyul’ka AL-11 and the Tuman- 
skiy R15-300. However, the former engine did 
not even exist in hardware form, whereas the 
R15-300 was in the middle of its flight test pro- 
gramme (it was developed for the Mikoyan 
Ye-150 experimental heavy interceptor family); 
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A cutaway drawing showing the Sukhoi T-37’s internal layout. The long intake shock cone envisaged originally is depicted here. 
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A provisional drawing of the K-9-51 missile developed for the Sukhoi T-37. The missile looks quite similar 


to the Bisnovat K-80 (R-4), featuring delta wings. 


hence it was this engine that was selected to 
power the T-37. 

In keeping with the prevailing weapons 
systems design ideology of the time the air- 
craft was considered as an integral part of a 
fully automated aerial intercept system, being 
nothing more than an air-to-air missile launch 
platform. Therefore the T-37 was to be 
equipped with a whole range of automatic 
guidance (GCI) systems, with far-reaching 
plans to integrate an automated target detec- 
tion, tracking and attack system enabling all- 
aspect engagement in pursuit and head-on 
modes. The pilot's functions were thereby 
reduced to monitoring the system and taking 
corrective action if anything went wrong. 

Officially development of the T-3A-9 aerial 
intercept weapons system (regarded as a 
refined version of the existing system based 
on the T-3 interceptor) was initiated by a 
Council of Ministers directive issued on 4th 
June 1958. This document required OKB-51 
to develop the T-3A interceptor and the 
K-9-51 armament system comprising two K-9 
air-to-air missiles and the associated control 
system. The missile itself was developed in 
house, while the guidance system was the 
responsibility of KB-1 headed by Konstantin 
Patrookhin, a division of the Ministry of 
Defence Industry (now known as NPO Almaz, 
‘Diamond’ Scientific & Production Associa- 
tion). The missile was to be part of the Ura- 
gan-5B automated aerial intercept system 
and be carried by the Mikoyan Ye-150 and 
Sukhoi T-37 (the armament systems for these 
aircraft were designated K-9-155 and K-9-51 
respectively in accordance with the two 
design bureaux’ code numbers). The K-9 had 
semi-active radar homing and the target 
would be illuminated by a powerful fire control 
radar designated TsP-1 and installed identi- 
cally on both aircraft (in the shock cone of the 
axisymmetrical air intake). Alternatively, 
57-mm ARS-57 FFARs in pods or ARS-212M 
HVARs on launch rails were to be carried. 

In addition to the T-37 aircraft with its mis- 
sile armament and radar, the T-3A-9 weapons 
system comprised the Looch-1 (Beam-1) or 
Vozdookh-1 GCI system, the Barometr-L 
data link/navigation/instrument landing sys- 
tem and the SRZO-2M Kremniy-2M IFF. 
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Actual design work on what was now the 
T-37 commenced in June 1958, with |. E. Zas- 
lavskiy as chief project engineer. The 
advanced development project stage was 
completed in the early spring of 1959; the air- 
craft was designed to carry not only K-9 AAMs 
but also 57-mm ARS-57M FFARs or 212-mm 
(8.34-in) ARS-212 high-velocity aircraft rock- 
ets (HVARs). The envisaged maximum speed 
at 25,000 m (82,000 ft) was 3,000 km/h. 

The T-37 resembled a scaled-up version 
of Sukhoi’s previous interceptor (the T-3), fea- 
turing an axisymmetrical nose air intake with 
a massive shock cone which also housed the 
radar dish, delta wings with 60° leading-edge 
sweep, and conventional tail surfaces swept 
back 55° at quarter-chord with all-movable 
tailplanes. Unlike the predecessors, however, 
the aircraft featured a monocoque fuselage 
structure with no longerons (although Sukhoi 
OKB engineer Eduard S. Samoylovich, who 
was on the T-37 design team, claims the fuse- 
lage was of the usual semi-monocoque type). 
The circular-section fuselage had a maximum 
diameter of 1.7 m (5 ft 7 in). The integral fuel 
tanks and the inlet ducts were one-piece 
welded structures made of AMTs aluminium 
alloy; a similar technology was used for man- 
ufacturing the detachable rear fuselage which 
was made of titanium and heat-resistant steel. 
In a departure from normal design practice, 
the multi-shock intake centrebody was fixed; 
airflow control was exercised by means of a 
translating outer ring fitted to the forward fuse- 
lage, plus auxiliary blow-in doors on the fuse- 
lage sides. Originally an annular ejector was 
to be fitted around the engine nozzle to 
enhance thrust; on the actual aircraft it was 
replaced by eight air scoops located around 
the rear fuselage circumference. 

The slightly anhedral wings were single- 
spar stressed-skin structures with hydrauli- 
cally actuated one-piece Fowler flaps and 
ailerons; a single missile pylon was to be fit- 
ted under each wing. The vertical tail com- 
prised a one-piece single-spar fin and an inset 
rudder; the glassfibre fin cap incorporated a 
wire mesh antenna for the communications 
radio. The cantilever slab stabilisers mounted 
on raked axles had 5° anhedral; they were 
differentially controlled by separate hydraulic 


actuators. The tricycle landing gear had 
single wheels on all three units; the nose 
unit retracted aft, the main units inward into 
the wing roots. All three struts have levered 
suspension and oleo-pneumatic shock 
absorbers. 

The ADP duly passed the in-house review 
in the spring of 1959; detail design continued 
until the early summer, whereupon prototype 
construction began. Then, when the aircraft 
was already substantially complete, the State 
Committee for Aviation Hardware (GKAT) 
unexpectedly ordered all work on the T-3A-9 
weapons system (some sources say it had 
been redesignated T-9M by then) to be termi- 
nated and all hardware manufactured under 
this programme to be destroyed. The unfin- 
ished airframe was removed from the assem- 
bly jigs and broken up — a sad end to what 
might have been a remarkable aircraft. 

An alternative version of the T-37 featuring 
lateral air intakes was developed under the 
designation P-37. Unfortunately no details are 
known of this version. 


As already mentioned, the complexity of the 
task and the protracted development of the 
R15-300 engine and some components of the 
Uragan-5 weapons system led the Soviet gov- 
ernment to change its requirements. In keep- 
ing with CofM directives issued on 16th April 
and 4th June 1958 and MAP orders issued on 
24th April and 17th June 1958 the Mikoyan 
OKB was to build two R15-300 powered 
Ye-150 prototypes armed with K-8 AAMs, two 
Ye-152A prototypes powered by twin Tuman- 
skiy R11F-300s and armed with two K-9 AAMs 
and one R15-300 powered Ye-152 prototype 
armed with K-9 AAMs. This made it possible 
to save time, commencing tests of the Ye- 
152A in the third quarter of 1959; State accep- 
tance trials of the R15-300 powered versions 
were postponed until the second quarter of 
1960. 

Due to the development delays with the 
Uragan-5 weapons system in 1960 OKB-155 
set to work on the Ye-152-9 aerial intercept 
weapons system working with the Dal’ auto- 
matic GCI guidance system. Apart from the 
aircraft itself, the Ye-152-9 system featured 
the TsP-1 radar and the K-9-155 AAM. 

As for the aircraft forming the core of the 
system, outwardly the Ye-152 and the 
Ye-152A differed only in the rear fuselage con- 
tours. At the initial design stage the two fight- 
ers’ wings were structurally and dimension- 
ally identical to those of the Ye-150. 

The forward fuselage was identical on 
both versions but differed from that of the 
original Ye-150. Unusually, the intake centre- 
body was fixed; air intake area was adjusted 
not by the centrebody’s fore-and-aft travel, as 
on Mikoyan's earlier experimental intercep- 
tors, but by a translating ring forming the air 


intake lip. The ring moved on four guide rods 
by means of hydraulic rams and could be 
fixed in three positions. The pitot boom was 
even longer and was relocated to the under- 
side of the nose a la MiG-21F. Unlike the Ye- 
150, the intake centrebody/radome had a 
simple conical shape. 

Both new versions were armed with two 
K-9-155 medium-range AAMs; the Ye-152 
had missile launch rails at the wingtips while 
the Ye-152A featured conventional underwing 
pylons. There was more to it, however, than 
just missile location. Like its predecessor, the 
Ye-152 was equipped with the Uragan-5B 
radar, whereas the Ye-152A was to feature a 
new TsP-1 radar which was also compatible 
with the Uragan-5 automated aerial intercept 
weapons system. 

The K-9-155 was a joint product of the 
Mikoyan OKB, which was responsible for the 
airframe, and the Ministry of Armament's KB-1 
which designed the guidance system. The 
missile was to be part of the Uragan-5B auto- 
mated aerial intercept weapons system and 
be carried by the Ye-152 interceptor. The 
weapon's design was influenced by the pecu- 
liarities of the attack profile (the missile's high 
closing rate, the lack of abrupt manoeuvres 
and the illumination of the target by the inter- 
ceptor’s powerful radar). The high-power two- 
mode rocket motor accelerated the missile to 
1,400 m/sec (5,040 km/h or 3,130 mph) with 
a 5,500-kgp (12,125-Ibst) initial impulse and 
then switched to cruise mode with a rating of 
2,500-3,000 kgp (5,510-6,610 Ibst). The mis- 
sile had semi-active radar homing, following 
the aircraft's radar beam. 

The K-9-155 had a launch weight of 245 
kg (540 Ib), including 103 kg (227 Ib) for the 
rocket motor, 15 kg (33 Ib) for the SARH 
seeker head and a 27-kg (59.5-Ib) warhead 
with a radio proximity fuse. The warhead’s 
lethal radius was 20-30 m (65-100 ft). The 
seeker head had all-aspect engagement 
capability, although its design was far from 
perfect, imposing a 9-km (5.5-mile) limit on 
the missile's effective ‘kill’ range. The guid- 
ance system used the parallel approach 
method, which required constant correlation 
of the radar pulse and the radar echo. Origi- 
nally the missile’s fins carried probe aerials of 
the synchronisation channel receiving the 
interceptor’s radar pulse; these bulky aerials 
later gave way to flush antennas on the mis- 
sile’s body. 

It may as well be said now that flight tests 
of the K-9-155 — or rather captive trials of 
dummy missiles — were held in 1961-67. No 
actual launches were ever performed due to 
the cancellation of the Uragan-5 programme. 

Two Ye-152s sans suffixe and a single 
Ye-152A were laid down at the Mikoyan 
experimental plant. These versions are 
described in more detail below. 


Above: Here, for comparison, is the K-9-155 (alias R-38) missile developed by OKB-2-155 (the Mikoyan 
OKB’s missile design branch) for the Ye-152 Note the small inset rudders on the rear wings. 


Ye-152A heavy interceptor prototype 
Bearing the large red legend ‘152A’ in lieu of 
a tactical code, the Ye-152A was the first to be 
completed back in 1959. As already men- 
tioned, the fighter’s wings were identical to 
those of the Ye-150, except for some changes 
at the roots aft of the rear spar to cater for the 
increased width of the rear fuselage housing 
the two R11F-300 engines side by side. The 
stabilators were likewise taken from the 
Ye-150 in as-was condition, the wider rear 
fuselage leading to an increase in horizontal 
tail span. 

To reduce the landing run the Ye-152A 
featured three aft-mounted airbrakes (two 


dorsal panels and one ventral panel) and a 
twin-canopy brake parachute. The fuel sys- 
tem consisted of six bladder tanks in the fuse- 
lage, two integral tanks in the wing torsion box 
and a small integral tank located on the cen- 
tre fuselage underside between the main- 
wheel wells; total internal fuel capacity was 
4,400 litres (968 Imp gal). The canopy, which 
was larger than the Ye-150's, was again 
hinged at the front and departed together with 
the seat in the event of an ejection, shielding 
the pilot from the slipstream. The avionics and 
equipment included an RSIU-4V two-way 
VHF radio, an ARK-54N automatic direction 
finder (ADF), SRO-2 IFF and so on. 


Two views of the K-9-155. Note how the wings have been painted to create the false impression that they 
are triangular, making the missile look like an AIM-7 Sparrow — a trick designed to fool would-be spies. 
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Top and above: The Ye-152A as originally completed; the aircraft is painted light grey overall, except for the stainless steel structure around the engine nozzles. 
Note the auxiliary blow-in doors and the dark band around the nose separating the translating air intake lip from the rest of the structure. 


A provisional cutaway drawing of the Ye-152A from the project documents showing the engine location, The fairing at the tip of the fin is totally exaggerated, of 
course. 
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As noted earlier, the Ye-152A was to fea- 
ture the new TsP-1 fire control radar devel- 
oped by TsKB Almaz (‘Diamond’ Central 
Design Bureau) as a ‘private venture’. This 
radar was far superior to the Uragan-5B, 
being capable of acquiring a bomber-type tar- 
get at 45-50 km (28-31 miles) instead of the 
latter type’s 17 km (10.5 miles), At the same 
time TsKB Almaz was developing the SARH 
seeker head for the K-9 missile. For the first 
time in Soviet avionics design practice the 
TsP-1 made large-scale use of semiconduc- 
tors. As in the case of the Sukhoi T-37, the 
radar was linked to the SRP computer 
(shchotno-reshayushchiy preebor — ‘count- 
ing and computing device’) and an autopilot. 

Thanks to the trouble-free engines, which 
were well mastered in production by then, the 
Ye-152A entered test ahead of not only the 
single-engined version but the original 
Ye-150 as well. Ground checks were com- 
pleted in June 1959 and the aircraft per- 
formed its maiden flight on 10th July, flown by 
Mikoyan OKB chief test pilot Gheorgiy K. 
Mosolov. Talk of kids trying to get there ahead 
of the father. 

Manufacturer's flight tests lasted until 6th 
August 1960. The top speed in ‘clean’ condi- 
tion attained at this stage was 2,135 km/h 
(1,326 mph) at 13,700 m (44,950 ft) and 2,500 
km/h (1,552 mph) at 20,000 m (65,620 ft). 
With the missile pylons in place the aircraft 
reached 1,650 km/h (1,024 mph) at 13,000 m 
(42,650 ft). The service ceiling was 19,800 m 
(64,960 ft), and the Ye-152A climbed to 
10,000 and 20,000 m in 1.48 and 7.64 minutes 
respectively. Ten in-flight engine shutdowns 
and relights were performed at altitudes of 
6,000-10,500 m (19,685-34,450 ft); on all 
occasions the engines fired on the first try, 
spooling up to flight idle in 15-20 seconds. 

Maximum take-off weight was 13,600 kg 
(29,980 Ib) with two dummy K-9-155 missiles, 
increasing to 13,960 kg (30,780 Ib) if a 600- 
litre (132 Imp gal) centreline drop tank was 
carried. The teardrop canopy was soon mod- 
ified, incorporating an optically flat windshield 
to reduce distortion — a feature repeated on 
the later Ye-152. Mosolov and Aleksandr V. 
Fedotov took turns flying the aircraft, and the 
flight test programme comprised 55 flights, 
including two with missile pylons but no mis- 
siles and two with dummy AAMs. 

By the end of 1960 development of the 
Dal’ GCI guidance system was largely com- 
plete. The guidance channels had been veri- 
fied in all operational modes on a ground rig, 
using actual hardware, and some of the sys- 
tem’s components had been put through 
their paces on the Ye-152A prototype. 

As related at the beginning of the chapter, 
in 1961 the Ye-152-9 aerial intercept weapons 
system — already partly verified by the manu- 
facturer - was adapted for the Vozdookh-1 


Above: The Ye-152A in flight with dummy K-9-155 AAMs at the 9th July 1961 Aviation Day flypast at 
Moscow-Tushino. The splayed ventral fins are clearly visible. 


This poor-quality picture of the Ye-152A firing a K-9-155 missile is, in fact, a hoax. No missile launches 
were made from the actual aircraft. 
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GCI system, becoming the Ye-152-9-V, and 
the twin-engined Ye-152A was joined by the 
Ye-152 powered by the intended R15-300 
engine. However, the Ye-152-9-V weapons 
system was cancelled in 1962 due to the con- 
tinued unavailability of some of its compo- 
nents and the reorientation of certain design 
bureaux. 

The Ye-152A took part in the 9th July 1961 
Aviation Day flypast at Moscow-Tushino and 
was promptly allocated the NATO reporting 
name Flipper — possibly because of the wide 
rear fuselage with twin outward-canted ven- 
tral fins. The West could hardly have known 
that this was a purely experimental aircraft. 
Some Western observers even went so far as 
to misidentify it as the ‘MiG-23' for quite a long 
time because it surfaced after the MiG-21 — 
only to discover later that the MiG-23 was a 
totally different fighter. After that, the Ye-152A 
served with the Mikoyan OKB for another four 
years as a weapons and equipment testbed; 
tragically, it crashed in 1965, killing OKB test 
pilot A. Kravtsov. 


Ye-152 heavy interceptor prototypes 
The first single-engined Ye-152 arrived at the 
Mikoyan OKB's flight test facility in Zhukov- 
skiy on 16th March 1961. According to the 
government specifications this aircraft was 
designed for destroying adversary aircraft 
cruising at speeds up to 1,600 km/h (993 
mph) at 10,000 m (32,810 ft), or speeds up to 
2,500 km/h (1,552 mph) at 20,000 m (65,620 
ft), in a crossing engagement. 

Following the recommendations of Alek- 
sandr V.Fedotov and Gheorgiy K.Mosolov 
(the pilots who test flew the Ye-150 and 
Ye-152A) and taking due account of the test 
results obtained with these two types, 
OKB-155 had to introduce quite a few 
changes into the original advanced develop- 
ment project. In contrast to the pure-delta 
Ye-150 and Ye-152A, the Ye-152's wings had 
a cropped-delta planform due to an increase 
in tip chord. Wing area was increased from 
34.615 to 40.02 m? (from 362.2 to 430.3 sq ft), 
and leading-edge sweep was reduced to 
53°47'; the thickness/chord ratio was 3.5% at 
the roots and 5% at the tips. The wingtips car- 


Top left: Once the initial problems with the R15-300 
engine had been overcome, the Mikoyan OKB was 
able to build the Ye-152 in its intended form 
powered by this engine. This is the appropriately 
titled Ye-152-1; note the much-enlarged fin chord 
and the single large ventral fin. 


Above left: Another aspect of the Ye-152-1, 
showing the optically flat windscreen, the engine's 
ejector device air intakes and the wingtip location 
of the missile launch rails. The dummy K-9-155 
AAMs feature probe aerials at the tips of the rear 
wings. 


Left: A cutaway drawing of the Ye-152. 


ried launch rails for K-9-155 missiles; this was 
one of the reasons for increasing the tip 
chord. Additionally, the wing redesign served 
to reduce the wing loading and eliminate 
wingtip vibration and aileron buffeting. 

Another result of the wing redesign was 
the wider landing gear track, with an atten- 
dant improvement in directional stability while 
taxying. Directional stability in flight was 
enhanced by increasing the vertical tail area 
(the fin was recontoured, with a straight lead- 
ing edge as opposed to the Ye-150’s small fin 
fillet) and enlarging the ventral fin. The Ye-152 
had a single ventral airbrake and a PT-5605- 
58 brake parachute housed in a bay at the 
root of the ventral fin. 

The aircraft had hydraulically powered 
controls throughout, with separate BU-65 
actuators for the differentially movable stabi- 
lators and BU-120M actuators for each aileron 
and the rudder. The hydraulic system used 
AMG-10 oil-type fluid at a nominal pressure of 
210 kg/cm? (3,000 psi). 

The first R15-300 turbojet fitted to the 
Ye-152 sans suffixe delivered up to 6,620 kgp 
(14,590 Ibst) at full military power and 9,935 
kgp (21,900 Ibst) in full afterburner. Like the 
Ye-150, the aircraft was fitted with an ejector 
device giving a brief but sharp increase in 
available engine thrust in certain flight modes. 

The Ye-152’s fuel system comprised six 
fuselage tanks and two pairs of integral tanks 
in the wings (fore and aft of the wheel wells). 
Internal fuel capacity was 4,960 litres (1,091.2 
Imp gal) distributed as follows: 1,610 litres 
(354.2 Imp gal) in the Nos 1 and 2 fuselage 
tanks, 1,145 litres (251.9 Imp gal) in the No.3 
tank, 995 litres (218.9 Imp gal) in the Nos 4, 5 
and 6 tanks and 1,210 litres (266.2 Imp gal) in 
the four wing tanks. Of this amount, usable 
fuel was 4,850 litres (1,067 Imp gal); addition- 
ally, a 1,500-litre (330 Imp gal) centreline drop 
tank could be fitted. 

The air intake design was identical to the 
Ye-152A's, with a fixed shock cone and a 
translating ring. To maximise inlet efficiency 
the cylindrical base of the shock cone fea- 
tured a perforated band for boundary layer 
suction. The crew rescue system utilised the 
canopy as a slipstream shield for the pilot dur- 
ing ejection. 

Appropriately coded ‘152-1 Red’, the first 
prototype Ye-152 sans suffixe (alias Ye-152-1) 
was delivered from MMZ No.155 to the flight 
test facility in Zhukovskiy on 16th March 1961. 
Before the maiden flight could take place the 
radar was substituted by 263 kg (579 Ib) of 
ballast. The Ye-152-1 took off for the first time 
on 21st April with Gheorgiy K. Mosolov at the 
controls. Between 8th January and 20th 
March 1962 the aircraft was in lay-up; by 11th 
September 1962 it had made 67 flights, 
including five (Nos 30 and 39-42) with dummy 
K-9-155 AAMs and eleven flights with the mis- 


sile rails removed. All test sorties included 
afterburner operation; the fourth test flight 
took place with the ballast removed. 

Top speed with missiles at 16,200 m 
(53,150 ft) was 2,650 km/h (1,646 mph) witha 
14,730-kg (32,470-Ib) MTOW. The Ye-152-1 
climbed to 15,000 m (49,210 ft) in 4 minutes 
44 seconds in ‘clean’ configuration and in 5 
minutes 55 seconds if toting two missiles; 
time to 22,000 m (72,180 ft) in the same con- 
figurations was 6 minutes 40 seconds and 8 
minutes 50 seconds respectively. The service 
ceiling in ‘clean’ condition was 22,680 m 
(74,409 ft). 

On 7th October 1961 the Ye-152-1 set a 
world speed record, averaging 2,401 km/h 
(1,491.3 mph) over a 100-km (62-mile) closed 
circuit. Exactly nine months later, on 7th July 
1962, the same aircraft flown by Gheorgiy K. 
Mosolov set an absolute world record of 
2,681 km/h (1,665.2 mph) over a 15/25-km 
(9.3/15.5-mile) course. 

These impressive results notwithstand- 
ing, the aircraft had its share of problems. On 
the 44th flight, in which the aircraft reached 
Mach 2.28 at 19,300 m (63,320 ft) a transverse 
crack appeared in the rear part of the canopy 
glazing. The cause was a local weakening of 
the glass and a concentration of stresses 
caused by kinetic heating. 

The tests had to be interrupted every now 
and again due to engine trouble. Four engine 
changes were made during the first proto- 
type’s test programme but none of five R-15- 
300 turbojets performed satisfactorily. The 
engines’ details ‘in order of appearance’ 
(that is, installation in the aircraft) are given in 
Table 2 on page 46. 

On the second prototype, designated 
Ye-152-2, the OKB made an attempt to rectify 
the faults discovered on the first aircraft. 
Firstly, the fuel usage sequence was altered 
to maintain the correct CG position and 
improve the longitudinal stability margin; sec- 
ondly, the air intake centrebody’s boundary 
layer evacuation system was made more 
effective. 

Again, the fuel system comprised six fuse- 
lage tanks and two pairs of wing tanks (the 
forward ones were ahead of the main spar). 
However, internal fuel capacity was slightly 
reduced to 4,930 litres (1,084.6 Imp gal) dis- 
tributed as follows: No.1 fuselage tank, 550 
litres (121 Imp gal); No.2 tank, 1,100 litres 
(242 Imp gal); No.3 tank, 1,120 litres (246.4 
Imp gal); No.4 tank, 120 litres (26.4 Imp gal); 
No.5 tank, 460 litres (101.2 Imp gal); No.6 
tank, 380 litres (83.6 Imp gal); and 300 litres 
(66 Imp gal) in each of the four wing tanks. 
There was also provision for a 1,500-litre cen- 
treline drop tank. 

The Ye-152-2's crew escape system was 
based on the SK-2 ejection seat designed in 
house. Once again the canopy glazing was 
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Above: Mikoyan OKB test pilot Aleksandr V. 
Fedotov, Hero of the Soviet Union, who 
participated in the testing of the Ye-152. 


made of T2-55 glass 12 mm (0'%: in) thick. As 
distinct from the first prototype, the nose gear 
unit had a larger 660 x 160 mm (26.00 x 6.30 
in) KT-93 wheel; the main units were fitted with 
smaller-diameter but wider 880 x 230 mm 
(34.64 x 9.0 in) KT-69/4 wheels. 

Changes were also made to the avionics 
suite. The primary avionics included (or were 
to include, as some of the following items 
were never fitted) an RSIU-5 Doob (Oak) two- 
way VHF radio, an ARK-10 /ngool (the name 
of a river in Russia) ADF, an SRO-2M Khrom 
(Chromium) IFF transponder, SOD-57M dis- 
tance measuring equipment (DME), an AP-39 
autopilot, components of the Smerch (Tor- 
nado, aka ‘152-U’) armament system, a TsP-1 
radar and so on. Electrical power was sup- 
plied by a GSR-ST-105/18B generator and 
two 15STsS-50 batteries. Like the Ye-152-1, 
the machine was armed with two K-9-155 
AAMs carried on wingtip rails. 

The Ye-152-2 arrived at Zhukovskiy on 8th 
August 1961, making its first flight on 21st 
September. Unlike the first prototype 
equipped with the Uragan-5B radar, this air- 
craft was to feature the Smerch later installed 
on production Tupolev Tu-128 Fiddler and 


Table 2. The R15-300 engines installed in the Ye-152-1 


MiG-25P Foxbat-A interceptors), except that 
the TsP-1 radar was to be fitted instead of the 
RP-S radar. 

However, the R15-300 engine was prov- 
ing to be a real can of worms. After making 
just 16 flights with Mikoyan OKB test pilot 
Pyotr M.Ostapenko at the controls, the 
Ye-152-2 was grounded due to persistent 
engine trouble. The original engine (c/n 15-25) 
had suffered a turbine blade burnout. The 
second engine (actually the same engine fol- 
lowing repairs) was plagued by oil leaks, as 
were the third (c/n 15-35) and fourth (c/n 15-36) 
engines. On the other hand, the manufac- 
turer's flight test report noted that the auto- 
matic controls of the translating air intake lip 
functioned reliably. 

The manufacturer's flight tests included 
checking the aircraft's behaviour without 
external stores at speeds up to 2,740 km/h 
(1,701 mph) and altitudes up to 22,500 m 
(73,820 ft), as well as with two dummy 
K-9-155 missiles at speeds up to Mach 2.28 
and altitudes up to 18,000 m (59,055 ft). In its 
handling the Ye-152-2 was virtually identical 
to the first prototype. 

The demise of the K-9 missile led to the 
termination of the Ye-152-2’s flights when the 
test programme was 60% complete. Plans 
were in hand to convert it into an improved 
version designated Ye-152P with more 
advanced mission avionics. It is not certain 
what the P suffix stands for, but it surely isn’t 
perekhvahtchik (interceptor), since all aircraft 
in the Ye150 family were interceptors. Ulti- 
mately, however, this aircraft became the 
Ye-152M (see below). 


The Ye-152 in detail 

Type: Single-seat supersonic interceptor 
designed for day and night all-weather oper- 
ation. The all-metal airframe structure is made 
mostly of duralumin and stainless steel. 


Fuselage: Stressed-skin structure of circular 
cross-section. The fuselage consists of two 
sections, with a break point allowing the rear 
fuselage to be detached for engine mainte- 
nance and removal; the two fuselage sections 
are held together by bolts. 


Cin Operating mode Thrust, kgp (Ibst) Specific thrust, kgp/kg (Ibst/Ib) Test flight No. 

15-29 Dry 6,620 (14,590) 1.190 1-13 
Reheat 9,935 (21,900) 2.640 

15-25 Dry 6,784 (14,955) 1.166 14-18 
Reheat 9,926 (21,882) 2.660 

15-30 Dry 6,840 (15,080) 1.160 19-36 
Reheat 10,150 (22,380) 2.650 

15-24 Dry 6,796 (14,982) 1.190 37-42 
Reheat 10,122 (22,314) 2.760 

15-34 Dry 6,890 (15,190) 1.149 43-67 

10,210 (22,510) 2.700 


Reheat 


Above: Mikoyan OKB test pilot Pyotr M. Ostapenko, 
Hero of the Soviet Union, who also flew the Ye-152 
interceptor. 


The forward fuselage is of semi-mono- 
coque construction, featuring a sharp-lipped 
axisymmetrical circular air intake with a fixed 
three-shock dielectric centrebody (shock 
cone); the latter is attached to a vertical split- 
ter which divides the air intake into two air 
ducts which pass along the fuselage sides, 
flanking the nosewheel well, cockpit, avionics 
bays and fuel tanks before merging in front of 
the engine. The forward extremity of the fuse- 
lage is an annular section moving on four 
guides by means of hydraulic rams to adjust 
the air intake. The centre portion of the fuse- 
lage incorporates the mainwheel wells. 

The rear fuselage is a one-piece mono- 
coque structure carrying the tail surfaces and 
housing the afterburner. The skin is made of 
thin steel sheet with welded corrugated dou- 
blers. The rear fuselage incorporates a brake 
parachute bay located in the ventral fin. A ven- 
tral airbrake is provided. 


Wings: Cantilever mid-wing monoplane with 
cropped-delta wings; leading edge sweep 
53°47'. The wings utilise TsAGI S-9S series 
airfoils; thickness/chord ratio 3.5% at the 
roots and 5% at the tips. The wings have one- 
piece Fowler flaps, with ailerons outboard of 
these; the flaps are hydraulically actuated. 


Tail unit: Conventional swept cantilever tail 
surfaces of stressed-skin construction. The 
vertical tail comprises a one-piece fin and an 
inset rudder. The glassfibre fin cap incorpo- 
rates a wire mesh antenna for the communi- 
cations radio. A large ventral fin is provided. 
The mid-set horizontal tail consists of all-mov- 
able slab stabilisers (stabilators). 


Landing gear: Hydraulically retractable tricy- 
cle type, with single wheel on each unit; the 
nose unit retracts forwards, the main units 
inwards. All three landing gear struts have 
oleo-pneumatic shock absorbers; the nose 
unit is equipped with a shimmy damper. The 
nose unit is castoring; steering on the ground 
is by differential braking. 

The nose unit has a 660 x 160 mm (26.00 
x 6.30 in) KT-93 brake wheel; the main units 
have 880 x 230 mm (34.64 x 9.0 in) KT-69/4 
brake wheels (KT = koleso tormoznoye — 
brake wheel). During retraction the main- 
wheels rotate around the oleos by means of 
mechanical linkages to stow in the fuselage at 
55° to the wing plane. 

The nosewheel well is closed by twin lat- 
eral doors; each main unit has a main door 
hinged to the fuselage and a two-piece nar- 
row door attached to the oleo leg. All doors 
remain open when the gear is down. 

All wheels are equipped with brakes. To 
shorten the landing run the Ye-152 is 
equipped with a PT-5605-58 ribbon-type 
brake parachute. 


Powerplant: One Tumanskiy R15-300 axial- 
flow afterburning turbojet (izdeliye 15) nomi- 
nally rated at 6,840 kgp (15,080 Ibst) dry and 
10,150 kgp (22,380 Ib st) in full afterburner. 


The engine was produced by the ‘Salyut’ 
Moscow Engine Production Enterprise. 

The R15-300 is a single-shaft turbojet with 
an air intake assembly featuring a fixed spin- 
ner with 26 radial struts, a five-stage axial 
compressor, a can-annular combustion 
chamber, a single-stage turbine, an after- 
burner and a variable (three-position) ejector 
nozzle with twin doors. The afterburner is con- 
nected to the engine by a telescopic exten- 
sion jetpipe. Engine accessories are driven 
via a ventral accessory gearbox whose power 
take-off shaft is located aft of the compressor. 
Starting is by means of an S3 turbostarter —- a 
small 150-ehp gas turbine engine driving the 
spool directly via a clutch. An electronic 
engine control unit is provided. 

Engine pressure ratio 4.75; mass flow at 
take-off rating 144 kg/sec (317 Ib/sec), turbine 
temperature at take-off rating 1,230° K. Spe- 
cific fuel consumption (SFC) 2.45 kg/kgp.h 
(Ib/lbst.h) in full afterburner and 1.12 kg/kgp.h 
in cruise mode. Maximum engine speed at full 
dry thrust is 7,000 rpm. Dry weight 2,590 kg 
(5,710 Ib); length overall (including after- 
burner) 6,650 mm (21 ft 9'%. in), maximum 
diameter 1,640 mm (5 ft 4%c in). 

The engine bay is cooled by air bleed 
from the inlet duct, the cooling air exiting 
through an annular gap between the after- 


burner and the fuselage skin. An ejector 
device with four air inlet valves is provided for 
cooling the engine on the ground and for 
briefly increasing thrust in flight. 


Control system: Powered controls with irre- 
versible hydraulic actuators throughout. 


Fuel system: Internal fuel is carried in six 
tanks in the centre fuselage and four in the 
wing torsion box. Internal fuel capacity 
(Ye-152-1) 4,960 litres (1,091.2 Imp gal). A 
‘wet’ centreline hardpoint permits carriage of 
a 1,500-litre (330 Imp gal) drop tank. 


Avionics and equipment: (Ye-152-2) The 
avionics suite includes a TsP-1 fire control 
radar, a VB-158 ballistics computer (vychsli- 
tel' ballisticheskiy) with a sensor kit, an AP-39 
autopilot, an SAZO-SPK active transponder 
system for determining the aircraft's position, 
a KSI compass system, an AGD-1 artificial 
horizon, navigation equipment working with 
the Put'-2 system, an RSIU-5 Doob-5 VHF 
tadio, an ARK-10 Ingoo! ADF, an SRO-2M 
Khrom IFF transponder and SOD-57MU DME. 


Armament: Two K-9-155 semi-active radar 
homing air-to-air missiles carried on wingtip- 
mounted launch rails. 


The Ye-152P project materialised in slightly modified form as the Ye-152M. Here the aircraft is seen minus the canard foreplanes (note the canards’ root fairings 
on the sides of the nose). The fat spine housing additional fuel tankage is clearly visible. 
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Above: This desktop model shows the winglets and underslung missile rails meant to cure the inadequate 
rigidity of the Ye-152M's missile rail installation but never fitted. It also shows the trapezoidal canards. 


Ye-152P heavy interceptor (project) 
Based on the Ye-152-2, the next version of the 
family was to be designated Ye-152P (as 
already mentioned, the meaning of the suffix 
is unknown). The aircraft was to feature the 
improved R15B-300 engine (the version 
which later powered the MiG-25) delivering 
6,800 kgp (14,990 Ibst) at full military power 
and 10,210 kgp (22,510 Ibst) in full after- 
burner. The Ye-152P’s main identification fea- 
ture was to be a much deeper fuselage spine 
housing three additional fuel tanks with a total 
capacity of 1,760 litres (387.2 Imp gal) — 750 
litres (165 Imp gal) in the No.1 tank, 630 litres 
(138.6 Imp gal) in the No.2 tank and 380 litres 
(83.6 Imp gal) in the No.3 tank; this increased 
total internal fuel capacity to 4,960 litres 
(1,471.8 Imp gal). Additionally, it was still pos- 
sible to carry a 1,500-litre (330 Imp gal) drop 
tank; the maximum fuel load was 6,800 kg 
(14,990 Ib) The fat spine necessitated instal- 
lation of a new ‘unlimited racing-style’ canopy 
lacking a flat windscreen, as on the Ye-150. 

Unlike the R15-300, the R15B-300 engine 
envisaged for the Ye-152P had an axisym- 
metrical convergent-divergent nozzle; this 
allowed the ejector device to be dispensed 
with, reducing the rear fuselage length by 253 
mm (9°%2 in). The tail surfaces were identical 
to those of the Ye-152. So were the wings, 
except for the addition of small ventral bound- 
ary layer fences at half-span and the deletion 
of the wingtip missile launch rails; to reduce 
wing loading the Ye-152P was fitted with large 
wingtip sections which increased the wing 
span by 1,507 mm (4 ft 11%: in). Additionally, 
the Ye-152P was to feature trapezoidal 
canard foreplanes spanning 3.5 m (11 ft 5°% 
in) for better longitudinal stability at transonic 
speeds; these were tested successfully on a 
modified MiG-21F designated Ye-6T-3. 

An important feature distinguishing the 
Ye-152P from its predecessors was the new 
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and more capable weapons system based on 
the Uragan-5B-80 fire control radar —a version 
of the Uragan-5B adapted for guiding the 
large K-80 long-range air-to-air missile (this 
radar was later redesignated RP-S or Smerch). 
In the course of the new radar’s development 
its project chief Fyodor F. Volkov, who had 
come to work for OKB-339 in November 1958, 
used existing radars to organise development 
of new radar modules superior in perfor- 
mance to those of the Uragan-5B. This 
applied first and foremost to the radar scan- 
ner for which NIl-17 was responsible. 

At the Ye-152P's preliminary design stage 
the Mikoyan OKB engineers contemplated 
several missile carriage options ranging from 
the traditional underwing pylons to a really 
unusual arrangement with downward-canted 
wingtips carrying the missiles. Eventually, how- 
ever, for structural strength and aerodynamic 
reasons they decided to leave well enough 
alone, retaining the wingtip launch rails used 
on the Ye-152 sans suffixe. A very similar 
Smerch weapons system (the same radar and 
the same K-80 missiles) was used on the Tu- 
128 heavy interceptor described in Chapter 4; 
on the latter aircraft, however, there were four 
missiles carried on underwing pylons. 


Ye-152M heavy interceptor prototype 
The second prototype Ye-152 sans suffixe 
(Ye-152-2) was returned to the Mikoyan 
OKB’s experimental shop for conversion into 
the Ye-152P. However, the finished result was 
somewhat different from the ADP, receiving a 
new designation —- Ye-152M (modifitsee- 
rovannyy — modified). The canards fitted orig- 
inally were soon removed, leaving only 
prominent fairings on the forward fuselage 
sides where they had been. 

The Ye-152M was tested but suffered the 
same fate as its predecessors - the still unre- 
liable engine killed the aircraft. Besides, test 


launches of K-80 AAMs from the wingtip 
launch rails gave unsatisfactory results. The 
wingtips were not rigid enough and the 
launch rails wobbled; hence the missile’s 
departure was unstable and its trajectory 
unpredictable, which ultimately caused it to 
lose target lock-on. The Mikoyan OKB tried to 
cure the problem by installing the launch rails 
under the wingtips (that is, at 90° to the wing 
plane rather than in it); stiffening the outer 
wings by fitting upward-canted ‘winglets’ 
immediately above the downward-angled 
missile launch rails was also considered. Yet, 
theoretical research showed that, while some 
improvement was indeed possible, the tradi- 
tional underwing pylons at half-span (as on 
the Ye-152A) still offered better conditions for 
missile launch. Therefore, no attempt was 
made to improve the wingtip installation, and 
further launches had to be discontinued; the 
launch rails were removed and normal 
wingtips were fitted, the Ye-152M gaining 
pure delta wings. 

Trials of the Uragan-5 weapons system 
were suspended in 1961-62 when they had 
barely begun. The reasons were the high 
complexity of the system's components and 
their protracted development, as well as the 
reallocation of funding and R&D resources for 
the benefit of the space and missile industry 
and, finally, the emergence of new concepts 
regarding the national air defence system's 
structure. Thus Mikoyan’s Ye-150 et seq 
heavy interceptor family was relegated to the 
role of testbeds for verifying the elements of 
new aerial intercept weapons systems - fire 
control radars, GCI guidance systems, mis- 
siles, powerful engines and so on. 

However, the competition (represented 
by Pavel O. Sukhoi’s OKB) fared even worse. 
The T-37 interceptor designed around the 
same R15-300 turbojet in 1960 and looking 
very similar to the Ye-150/152 series was 
scrapped without ever being flown due to the 
cancellation of the Uragan-5 system. Only the 
Tu-128 powered by AL-7F-2 engines, which 
finally reached an acceptable level of reliabil- 
ity and performance, made it into production 
in 1961 and into service in 1965. 

Upon completion of the flight test pro- 
gramme the Ye-152M was put on static dis- 
play at the impressive airshow held at 
Moscow-Domodedovo airport on 9th July 
1967. It bore the inscription ‘E-166' (‘Ye-166’ 
in Cyrillic script) and three red stars signifying 
the three world speed records set by the 
Ye-152-1, accompanied by details of each 
record. The bogus Ye-166 designation was a 
typical example of Soviet cover-up and misin- 
formation in the Cold War days. It was used to 
register the aircraft with the International Fed- 
eration of Aeronautics (FAl - Fédération 
d'Aéronautique Internationale) for the speed 
record attempts. Incidentally, the R15-300 


engine was also entered under a phoney des- 
ignation as the R-166. After the show the air- 
craft was donated to the Soviet Air Force 
Museum in Monino near Moscow where it is 
on display to this day. 


All things considered, it can be said that the 
Ye-150/152 series was successful after all. 
These were the first Soviet aircraft to reach 
Mach 2,5+ and a service ceiling in excess of 
22,000 m (72,180 ft); this proved that fast and 
high-flying enemy aircraft (such as the Lock- 
heed SR-71A Blackbird spyplane) could 
indeed be intercepted. New heat-resistant 
structural materials were employed and new 
production technologies introduced. Experi- 
ence gained with the Ye-150/152 series 
proved invaluable when designing the Ye-155 
heavy interceptor and reconnaissance air- 
craft which entered production as the MiG-25 
and went on to provide sterling service with 
the Soviet and other air forces. 


Above left: Bearing the bogus Ye-166 designation 
and blue/white trim, the Ye-152M was in the static 
park at Moscow-Domodedovo on 9th July 1967. 


Right: The Ye-152M, now looking decidedly the 
worse for wear, at the Central Russian Air Force 
Museum in Monino. 


Below: Artyom |. Mikoyan (third from left) poses 
with OKB-155 pilots and designers near the 
Ye-152M after the Ye-152-1's world speed records. 
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Tu-28 long-range patrol interceptor 
prototype 


On 9th July 1961 waves of jet thunder rolled 
over Moscow as the latest supersonic combat 
aircraft streaked low over the city by the 
dozen. The aircraft shown to the Soviet gov- 
ernment and the general public during the tra- 
ditional annual air fest at Moscow's Tushino 
airfield included the prototype of a two-seat 
long-range supersonic patrol interceptor. 
Only two examples of this aircraft were in exis- 
tence at that point — the sole prototype and 
the first production aircraft, and the manufac- 
turer had only just embarked on a highly com- 
plex test and development programme. 
Nevertheless, the nation’s leaders chose to 
publicly unveil the new machine for the usual 
‘hear ye, fear ye’ reasons, demonstrating for 
the world to see that the Soviet Union had 
enough resources not only to pursue huge 
and ambitious space and missile pro- 
grammes but also to create combat aircraft 
filling every possible role. 

In reality, however, the situation in the 
Soviet aircraft industry was not quite as sunny 
as the exuberant press reports in the wake of 
the Tushino air fest implied. Due to the Soviet 
leader Nikita S. Khrushchov's ‘missile itch’ 
many aircraft design bureaux, such as Lav- 
ochkin’s OKB-301, were transferred to the 
Ministry of General Machinery and many air- 
craft factories were reoriented towards manu- 
facturing missiles and space vehicles. In line 
with the prevalent opinions in the Kremlin the 
Soviet defence industry became heavily 
biased towards missile systems, leaving 
almost no room for manned aircraft; only mis- 
sile-armed aircraft of various classes had any 
chance. The Tu-128 was one of the few all- 
new aircraft lucky enough to fly during this 
period, and it had a happy fate, defending the 
skies of the Soviet Union for more than a quar- 
ter of a century. 

In 1957 Air Marshal Yevgeniy Yakovlevich 
Savitskiy, Commander of the PVO’s fighter 
arm, took an interest in the Tupolev ‘98’ 
bomber. Having assessed the bomber’s per- 
formance figures, he called on Andrey Niko- 
layevich Tupolev at his office, proposing that 
an interceptor similar to the ‘98’ but armed 
with air-to-air missiles and equipped with a 
powerful radar for guiding them be developed 
for the Air Defence Force. Having clarified the 
PVO’'s requirements with Savitskiy, Tupolev 
tasked Sergey M. Yeger, head of OKB-156's 


Chapter 4 


Tupolev’s Fiddler 


technical projects section, with looking more 
closely into the matter, using the ‘98’ as the 
starting point. 

For almost a full year development of the 
long-range interceptor, which received the in- 
house designation ‘128’, proceeded at the 
OKB's own risk. The advanced development 
project was drawn up by project engineer 
V. Babanov who was also responsible for 
estimating the combat potential of the 
weapons system as a whole together with the 
combat utilisation team; Yeger exercised 
overall project guidance. Nearly all sections 
of the Tupolev OKB were involved in ADP 
development; aerodynamicists A. Goonin 
and N. Bykovaya, as well as many other spe- 
cialists, contributed a lot to the selection of the 
interceptor's optimum flight modes during an 
attack. 

Itwas not until 1958, when a technical pro- 
posal for an aerial intercept weapons system 
built around a missile-armed interceptor was 
submitted to the government, that the ‘128' 
gained ‘legal’ status. The military top brass 
approved the project and the aircraft now had 
an official customer. 

In March 1958 — that is, even before the 
government directives giving the go-ahead 
had been issued — OKB-156 was engrossed 
in design work on the future ‘128’ long-range 
heavy interceptor. The first option that came 
under consideration was an aircraft with the 
provisional service designation Tu-28 armed 
with K-24 AAMs as part of the Tu-28-24 
weapons system. At this stage the general 
arrangement was very similar to that of the 
‘98’ and the projected ‘122’ aircraft, especially 
as regards the wing planform (the trailing 
edge was unbroken, the wing-mounted main 
landing gear units retracting inwards into the 
fuselage). 

In the course of the design work the wing 
planform and the main gear design changed: 
the leading-edge sweep was increased on 
the inboard portions, creating a slight kink, 
and the main gear units retracted aft into fair- 
ings protruding beyond the wing trailing edge 
which was unswept inboard of these fairings. 
The main gear was typical of Tupolev aircraft 
designed in the 1950s and 1960s, with bogies 
rotating through 180° to lie inverted in the said 
fairings; this design had first been used on the 
Tu-16 bomber. The armament also changed. 


From then on the airframe contours remained 
virtually unaltered. 

On 4th June 1958 the Communist Party 
Central Committee and the Soviet Council of 
Ministers issued a joint directive ordering the 
development of the Tu-28-80 weapons sys- 
tem, followed up by another joint directive to 
the same effect on 28th August. The State 
Committee on Aviation Hardware (GKAT) also 
issued appropriate orders soon afterwards. 
All of these documents tasked Andrey N. 
Tupolev's OKB-156 with creating the Tu-28 
supersonic long-range patrol interceptor 
powered by a pair of either 10,100-kgp 
(22,270-lbst) AL-7F-2 afterburning turbojets 
developed by Arkhip M. Lyul'ka’s OKB-165 or 
VD-19 afterburning turbojets developed by 
Vladimir A. Dobrynin’s OKB-36 (in the event 
the latter engine should be available on time). 
The OKB-339 avionics design bureau headed 
by Fyodor F. Volkov was to supply the RP-S 
Smerch (Tornado) fire control radar, while 
OKB-4 headed by Matus Ruvimovich Bisno- 
vat was responsible for the K-80 AAM; the lat- 
ter came in two versions (SARH and infra-red 
homing). Pursuant to the government direc- 
tives the interceptor was to commence man- 
ufacturer's flight tests in the first quarter of 
1960, with State acceptance trials due to 
begin in the fourth quarter of the year. 

As already mentioned, all design work on 
the new interceptor and the Tu-28-80 
weapons system at the Tupolev OKB pro- 
ceeded under the product code ‘izdeliye 128’. 
Dmitriy Sergeyevich Markov became the 
interceptor’s chief project engineer when the 
programme was officially launched. Soon, 
however, due to his heavy involvement with 
the Tu-22 (‘105’) supersonic bomber and 
several commercial aircraft, including the Tu- 
134 airliner, Markov was succeeded as the 
interceptor’s project chief in the summer of 
1959 by I. F. Nezval’, a key production man at 
the Tupolev OKB who had organised mass 
production of several Tupolev bombers. The 
complexity of the programme lay not only in 
the development of a new aircraft but also in 
ensuring proper interaction with the many 
enterprises participating in the programme as 
‘subcontractors’. 

In June 1959, a year after the design work 
had been started, the OKB presented to the 
PVO the advanced development project 
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Above and below: This desktop mode! displays the ultimate project configuration of the ‘128’ (initially 
known as Tu-28) with the characteristic main landing gear fairings and angled fin top. 


which incorporated the results of wind tunnel 
tests and other research and development 
work performed by the OKB's sections. The 


ADP clearly spelled out the Tu-28-80 
weapons system’s capabilities within the 
national air defence system network. 

For maximum efficiency two of the four 
K-80 missiles carried by the aircraft were to be 
fitted with semi-active radar homing seeker 
heads enabling attacks in head-on mode, the 
other two with infra-red seeker heads for 
attacks in pursuit mode. The IR-homing ver- 
sion also facilitated attacks in an ECM envi- 
ronment. 

According to preliminary calculations 
made by the OKB, combat efficiency (that is, 
‘kill’ probability) in a two-missile attack was 
to be 76-77%. A peculiarity of the Tu-28-80 
weapons system was that, unlike most con- 
temporary interceptors, the aircraft did not 
need to climb to the target's own flight level; 
the K-80’s long range and ability to destroy 
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targets flying at much higher altitudes allowed 
the ‘128’ to launch an attack from relatively 
low altitude (thatis, it had ‘look-up/shoot-down’ 
capability, to paraphrase a modern term). 
This meant most of the high-G manoeuvres 
could be performed by the missiles rather 
than the missile platform, allowing the aircraft 
to be stressed for operational loads of 2-2.5 
Gs, which afforded a weight saving; by com- 
parison, the missiles were stressed for 15 Gs. 
When attacking a high-flying target the inter- 
ceptor would pull up into a 20° zoom climb; 
this allowed the maximum upward movement 
of the Smerch radar’s antenna dish to be lim- 
ited to 70°, reducing the diameter of the nose 
and hence drag. The radar’s long target 
acquisition and tracking range, coupled with 
the missiles’ considerable launch range, gave 
the aircraft all-aspect engagement capability. 

Another special feature of the Tu-28-80 
weapons system was the long range and 
endurance of the aircraft itself. The intercep- 


tor was capable of loitering in the area of the 
anticipated attack for three to three and a half 
hours. This took the maximum interception 
range as far as 1,500 km (930 miles) from the 
target, allowing incoming bombers or cruise 
missiles to be destroyed even before they had 
achance to intrude into Soviet airspace. Also, 
the radar's long target acquisition and track- 
ing range obviated the need to accurately 
guide the interceptor to the target by means 
of GCI systems. This enabled operations in 
areas where automated GCI systems were 
non-existent or required large investments to 
field (specifically, the High North, Siberia and 
the Soviet Far East). 

The designers went to great lengths to 
refine the interceptor’s aerodynamics and 
structural layout, achieving high performance 
in both subsonic and supersonic cruise, as 
well as in take-off and landing modes. The 
Tu-28 (as the aircraft was known at first) was 
a cantilever mid-wing monoplane with con- 
ventional tail surfaces featuring slab stabilis- 
ers. To achieve high supersonic speeds and 
a long on-station loiter time at Mach 0.85 the 
designers opted for a wing sweep of 56° at 
quarter-chord and thin wing airfoils; the fuse- 
lage was area-ruled to minimise drag. The 
chosen layout ensured a fairly high lift/drag 
ratio at subsonic speeds (9.85) and an 
acceptable drag quotient at supersonic 
speeds (0.0365 at Mach 1.5). 

A crew of two was the optimum comple- 
ment for this type of aircraft. The weapons 
systems operator could take over many of the 
operations associated with the actual inter- 
ception, easing the pilot's workload consider- 
ably. The WSO would also act as the 
navigator, which is especially important dur- 
ing lengthy missions over areas lacking nat- 
ural landmarks. Thus the crew's functions 
would be distributed as follows. The pilot (or 
captain) would fly the aircraft, guide it to the 
target (once the latter had been located), 
using radar imagery or GCI guidance, and 
perform the actual missile launches, while the 
WSO would take care of navigational tasks 
throughout the flight, search for targets by 
means of the RP-S radar, perform IFF interro- 
gation and target lock-on, and maintain radio 
communications with the base. 

The aircraft's navigation and communica- 
tions suite was borrowed almost wholesale 
from the Soviet long-range bombers then in 
service. This allowed the aircraft to maintain 
patrol duty over the sparsely populated areas 
of the High North and the Far East lacking in 
ground navigation aids. 

Like the ‘98’ bomber, the Tu-28 was pow- 
ered by AL-7F-2 engines buried in the rear 
fuselage and breathing through lateral air 
intakes of semi-circular cross-section. Unlike 
the ‘98’, however, the intakes featured mov- 
able two-shock centrebodies (half-cones) 


optimising the airflow throughout the flight 
envelope. Good field performance was 
assured by slotted flaps, flight spoilers (air- 
brakes), a brake parachute and four-wheel 
main gear bogies provided with effective 
brakes. The Tu-28 featured hydraulically pow- 
ered flight controls, with mechanical linkages 
and electric actuators as a backup. 

Once the ADP had been endorsed by the 
‘customer’ (the PVO top command) in August 
1958, the draftsmen set to work on the manu- 
facturing drawings, which were progressively 
issued to the OKB's prototype construction 
facility (MMZ No.156). The mock-up review 
commission convened in January 1960 and 
gave a positive appraisal of the interceptor's 
full-scale mock-up and the systems installed 
therein, although it did demand that certain 
design changes be made; the OKB agreed 
with some of these demands, brushing the 
rest off. The changes mostly concerned the 
equipment; very few alterations had to be 
made to the prototype’s airframe which was 
already under construction. 

When the new interceptor was still a 
‘paper aeroplane’, the Soviet aircraft industry 
was instructed to convert a number of pro- 
duction combat aircraft into target drones 
with a view to testing and perfecting the 
Tu-28-80 aerial intercept weapons system. 
These included the M-28 drone version of the 
Ilyushin IL-28 twinjet tactical bomber, as well 
as manned and pilotless target derivatives of 
the Yak-25RV high-altitude reconnaissance 
aircraft known as the Yak-25RV-l and 
Yak-25RV-II respectively. (The mission of the 
former version was to emulate high-flying 
spyplanes which PVO fighters would inter- 


cept — without firing, mind you; only the gun 
cameras would be used to record a‘kill’.) The 
possibility of converting Tu-16 bombers into 
Tu-16M (M-16) target drones and KSR-2 anti- 
shipping cruise missiles into KRM target 
drones was also considered (both of these 
drones eventually materialised). 

Since OKB-156 was responsible not just 
for the aircraft but also held overall responsi- 
bility for the weapons system as a whole, it 
had to work in close co-operation with a mul- 
titude of other plants and research establish- 
ments supplying some of the system's 
components. The programme's fate hinged 
in no small degree on the efficiency of the 
OKB’s partners. 

Fyodor F. Volkov’s design team faced the 
task of creating a highly effective fire control 
radar designated RP-S (Smerch) with a target 
acquisition range of 50 km (31 miles) and a 
lock-on range of 30-40 km (18.6-24.8 miles). 
Aside from weight limits and maximum 
dimensions which had to be observed, the 
radar had to meet quite stringent ECM resis- 
tance requirements, since the adversary air- 
craft would be equipped with various active 
and passive ECM systems. 

The Bisnovat OKB was breaking new 
ground, developing the Soviet Union's first 
AAMs with all-aspect engagement capability — 
the K-80 designed to destroy manoeuvring 
targets within a wide range of speeds and alti- 
tudes. Depending on the launch conditions 
the missile’s speed could be anywhere 
between 200 and 1,600 m/sec (720-5,760 
km/h; 447-3,577 mph). With such a variance 
in closing speeds it was impossible to provide 
high homing accuracy and hence a high ‘kill’ 


probability unless the parameters of the mis- 
sile's control system and proximity fuse were 
co-ordinated with the missile’s speed relative 
to the target. Since the missile’s on-board 
systems might find it difficult to establish the 
closing rate, especially in an ECM environ- 
ment, the necessary information would be 
downloaded from the interceptor to the mis- 
sile at the moment of launch. 

The Bisnovat OKB succeeded in enhanc- 
ing the K-80's agility considerably as com- 
pared to existing Soviet AAMs. A lateral G force 
limit of 21 was attained thanks to the dramat- 
ically reduced wing loading and the much- 
improved thrust/weight ratio. 

The K-80’s guidance system utilised the 
proportional navigation method. The design- 
ers opted for a conventional layout with aft- 
mounted rudders; the missile had delta wings 
and trapezoidal rudders in a cruciform 
arrangement. The solid-fuel rocket motor had 
a maximum impulse of 24,500 kgp (54,000 
Ibst) at sea level. Stabilisation around the CG 
and differential rudder deflection was per- 
formed by the autopilot. The K-80 featured a 
53.5-kg (119-Ib) high-explosive/fragmenta- 
tion warhead, a radio proximity fuse and a 
combined safety/trigger mechanism. It could 
be used against targets flying at speeds up to 
2,000 km/h (1,240 mph) and altitudes of 
8,000-21,000 m (26,250-68,900 ft) — that is, up 
to 8,000 m above the interceptor's own flight 
level; the launch range could be anywhere 
between 2 and 25 km (1.24-15.5 miles). 

The K-80 was 5.45 m (17 ft 10% in) long, 
with a body diameter of 315 mm (1 ft 0'%: in), 
and had a launch weight of 483 kg (1,065 Ib). 
Special APU-128 launch rails were developed 


The Tu-128 prototype (Tu-28) seen during manufacturer's flight tests; the construction number (0) is painted on the nose. Judging by the fact that K-80 missiles 
are carried on all four pylons, the picture was taken after the aircraft's Tushino debut. 
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Above and below: The Tu-128 prototype on a snowbound ramp at the Tupolev OKB's flight test facility in Zhukovskiy in late 1961. Note how the inboard missile 
pylons are mounted in line with the main landing gear fairings and how the rear fuselage is ‘pinched’ vertically between the engine nozzles. 
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Two more views of the prototype at Zhukovskiy in late 1961. Numerous photo calibration markings are applied to the fuselage in the cockpit area, on the air 
intake trunks and the engine bays. The outer pylons carry radar-homing missiles, while those on the inboard pylons are the IR-homing version. 
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Three views of the Tu-128 prototype during the 9th July 1961 air fest at Moscow-Tushino where it was 
unveiled. The twin ventral strakes unique to the prototype are clearly visible. 
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for carrying the K-80s under the wings of the 
‘128’ interceptor. IR-homing missiles were to 
be carried on the inboard stations and radar- 
homing missiles on the outboard ones. 

Being aware of the problems associated 
with testing and debugging the radar, inte- 
grating it with the aircraft's other systems and 
the missiles, and the general integration of the 
weapons system, the Tupolev, Volkov and 
Bisnovat bureaux decided to put the Smerch 
radar through its paces on the ‘98LL’ and 
Tu-104LL avionics testbeds converted from 
the sole ‘98’ bomber prototype and a produc- 
tion Tu-104A airliner. Interestingly, the latter 
aircraft was fitted with a fully operational mis- 
sile launch control system and was actually 
used for firing prototype K-80s at target 
drones in the course of the trials! It was to be 
along and uphill road for all participants in the 
programme before the Tu-28-80 weapons 
system was tested and brought up to scratch, 
meeting the customer's specifications, 

Prototype construction and equipment 
installation at MMZ No.156 took all of the first 
six months of 1960. The interceptor (c/n 0) 
was completed by mid-summer; on 12th July 
it was trucked to the Tupolev OKB's flight test 
facility in Zhukovskiy and reassembled, 
whereupon the final equipment items were 
installed and ground checks completed. 

A special team led by senior project engi- 
neer D. Kantor was formed to oversee the 
interceptor’s flight tests. The team included 
specialists in the fields of aerodynamics, 
structural strength, propulsion, systems and 
armament, as well as ground support per- 
sonnel. V. Karpinskiy was appointed engineer 
in charge of the first prototype's tests. 

The preparations for the maiden flight 
were performed with utmost care. The test 
crew appointed for the mission comprised 
captain M. V. Kozlov and WSO K. |. Mal- 
khasyan. Other highly qualified Tupolev OKB 
test pilots and test navigators — S. T. Agapov, 
A. D. Bessonov, V. P. Borisov, V. Molchanov, 
A.N. Nikolayev, V. Bazhenov and V. Kolosov — 
also prepared to fly the ‘128’ prototype. In so 
doing the pilots and navigators made training 
flights in the Su-9, Yak-27 and other aircraft 
filling a similar role. 

As the flight tests of the ‘128’ (Tu-28) com- 
menced, the crew of the Tu-104LL avionics 
testbed headed by engineer in charge 
A. Gorokhov, an old-timer at OKB-156, was 
also included into the interceptor’s test team. 
This helped solve a host of problems with the 
radar and the weapons system in general 
arising in the course of the flight tests. 

The ‘128’ (Tu-28) interceptor prototype 
was Officially cleared for manufacturer's flight 
tests on 23rd January 1961. On 27th February 
the aircraft mov7d under its own power for the 
first time, cor — zncing taxi tests which lasted 
until mid-Me __. The final 300-m (990-ft) high- 


speed run before the maiden flight took place 
on 15th March; three days later the ‘128’ lifted 
off on its 30-minute first flight with Kozlov and 
Malkhasyan at the controls. The second test 
flight followed on 21st March, after which the 
prototype had to be grounded for an engine 
change. Test pilot A. D. Bessonov joined the 
programme soon afterwards, flying the air- 
craft on its seventh flight; the interceptor’s 
performance and handling, including field 
performance, were checked at this stage. On 
20th April 1961 the aircraft attained Mach 0.98 
at 11,000 m (36,090 ft); four days later the 
‘128’ prototype went supersonic for the first 
time, reaching Mach 1.06. 

Unlike subsequent production Tu-128s, 
the prototype had a large black-painted fair- 
ing under the centre fuselage accommodat- 
ing test equipment. Another feature not found 
on later examples were the two splayed ven- 
tral fins for added directional stability. 

On 23rd June the Tupolev OKB's test 
crews started training flights for the traditional 
Tushino air fest where the ‘128’ was to make 
its public debut. Two dummy missiles were 
carried under the wings at this stage; the pre- 
vious test flights had been performed in 
‘clean’ configuration. The flypast itself pro- 
ceeded without anything untoward; it was the 
prototype’s 31st flight. 

With typical... um... restraint the Soviet 
newspapers vaguely called the ‘128’ a new 
multi-role supersonic aircraft (no designation, 
God forbid!). On the other hand, the Western 
aviation experts were all misled by the huge 
ventral test equipment fairing, thinking it was 
aradome housing a multi-mission radar. Yet, 
despite the aircraft's bomber-sized format, 
the two large air-to-air missiles suspended 
under the wings left no doubts as to its 
intended role, and accordingly the ‘128’ 
received the NATO reporting name Fiddler. 

After the Tushino flypast the prototype 
was in lay-up until the end of July. Upon com- 
pletion of the manufacturer's flight tests it par- 
ticipated in the joint State acceptance trials 
together with the first four production 
Tu-128s. In the course of the trials the test 
equipment fairing and the ventral strakes 
were deleted, and the inner pair of missile 
pylons, which had been missing until then, 
was added. In 1967 the ‘128’ prototype was 
used by LII to evaluate the type’s suitability for 
operation from unpaved runways. Addition- 
ally, the aircraft was used for exploring possi- 
ble emergencies involving a flapless landing, 
as well as for testing pressurisation and oxy- 
gen system components and the VMSK-2 
maritime pressure/rescue suit (vysotnyy 
morskoy spasahtel'nyy kostyum). The latter 
was as good a piece of survival equipment as 
you could ask for, allowing a downed airman 
to stay in ice-cold water for up to 50 hours (!). 
On the minus side, it could not be donned 


Only the outer APU-128 missile pylons were fitted at the time of the Tushino flypast. This view clearly 
shows another peculiarity of the Tu-28 prototype — the huge black-painted test equipment fairing which 
many observers mistook for a radome. It was impossible to accommodate all of the equipment internally. 


without assistance, and naval airmen said 
that the thing's turtleneck rubber collar would 
make their necks itch ten years after the expe- 
tience if they as much as thought about it! The 
prototype was one of the few Tu-128s lucky 
enough to be preserved and is on display at 
the Soviet Air Force Museum (now the Central 
Russian Air Force Museum) in Monino. 


Tu-28-80 (Tu-128S-4) aerial intercept 
weapons system 

Production Tu-28 (Tu-128) long-range 
patrol interceptor 

So great was the need for a new long-range 
interceptor — or perhaps so high was the 
Soviet government's faith in Tupolev’s latest 
offering — that in late 1959, when the prototype 


57 


was still under construction, aircraft factory 
No.64 in Voronezh started gearing up for full- 
scale production of the ‘128’. An initial batch 
of four aircraft was laid down, and these later 
participated in the manufacturer's flight tests 
and the State acceptance trials. The type was 
known at the Voronezh plant as izdeliye | (the 
ninth letter of the Cyrillic alphabet). 

The first production Tu-28 (c/n 1400101 — 
that is, year of manufacture 1961, aircraft fac- 
tory No.64 (the first digit is omitted to confuse 
would-be spies), Batch 001, first aircraft in the 
batch) was completed in early 1961. The air- 
craft commenced taxi tests in late April, mak- 
ing its 30-minute first flight on 13th May with 
factory test pilot Voblikov at the controls. On 
10th June it was ferried to the Tupolev OKB 
flight test facility in Zhukovskiy where test 
pilots M. V. Kozlov, A. D. Bessonov and oth- 
ers took charge, beginning regular test flights 
a week later. In addition to its participation in 
the manufacturer's flight test programme, the 
first production aircraft was prepared for the 
Tushino flypast as a backup in case the pro- 
totype went unserviceable. In fact, it actually 
took off on the day of the show but only the 
prototype was shown to the masses. 

The first production aircraft was used to 
verify the operation of various systems and 
equipment. As the complexity of the test mis- 
sions increased, defects and failures started 
cropping up. A production team under project 
engineer A. Zalesskiy promptly fixed the bugs 
revealed. Speaking of defects, there were a 
few quite serious ones that required design 
changes. For instance, abnormal operation of 
the wheel brakes sometimes caused the 
brake control rods to break; the cause of the 
trouble was traced to defective wheels and 
steps were taken which cured the problem. 
There were cases when the undercarriage 
collapsed during the landing run. It took a 
while to identify the cause; eventually, after 
several of these minor accidents, the engi- 
neers zeroed in on the main gear downlocks 
situated on the forward-mounted telescopic 
retraction rams. Once changes had been 
made to the locks, there were no more col- 
lapses. 

Test flights revealed that the aircraft did 
not meet the specified speed target. Accord- 
ingly the detachable wing leading edges were 
altered to give a more pointed airfoil and cut 
drag, and the result was an instant and signif- 
icant speed increase. The wing/fuselage fair- 
ing was revised to increase the interceptor’s 
stability margin and several less far-reaching 
changes were made. All of these revisions 
caused the manufacturer's flight test pro- 
gramme to run behind schedule, as the air- 
craft were of necessity grounded while the 
changes were being incorporated and addi- 
tional test flights were required to check the 
effect. 
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The manufacturer's flight tests continued 
throughout 1961. When the second produc- 
tion Tu-28 arrived at Zhukovskiy, this and the 
first production aircraft were used to complete 
the test programme. Both machines received 
all necessary updates and were prepared for 
the State acceptance trials. 

All changes made by the OKB promptly 
found their way to the production line. As 
early as Batch 3 (from c/n 0301 onwards) 
some avionics modules and the air intakes’ 
auxiliary blow-in doors were moved aft to the 
centre fuselage. Modifications were made to 
the inboard wing portions, the APU-128 
pylons and many other items. 

The Tu-28's joint State acceptance trials 
began on 20th March 1962. To this end GK NIl 
VS dispatched test pilots Nikolay 
|. Korovushkin and Yuriy Rogachov and WSO 
N. Mozgovoy to the Tupolev OKB's flight test 
facility in Zhukovskiy. The Air Force test pilots 
made a number of flights together with 
Tupolev OKB and GKAT pilots. Five Tu-28s 
(the prototype and production aircraft c/ns 
1400201, 1400202, 0301 and 0401) partici- 
pated in the State acceptance trials, joining 
the programme as they were released by the 
factory. 

On one occasion a Tu-28 flown by pilot 
Rogachov and WSO Mozgovoy suffered a 
catastrophic loss of stability at 11,800 m 
(38,710 ft) and started tumbling earthwards. 
Only the pilot's exceptional bravery, skill and 
presence of mind allowed him to regain con- 
trol of the aircraft; levelling out at 2,000 m 
(6,560 ft), Rogachov safely flew the intercep- 
tor back to base. Throughout the uncontrol- 
lable fall he kept reporting the aircraft's 
behaviour and his actions to the control 
tower. For this mission the brave crew was 
decorated with State orders. After analysing 
the test equipment readouts the designers 
made appropriate changes to the aircraft in 
order to enhance its stability and handling. 

Only part of the State acceptance trials 
took place at the LII airfield in Zhukovskiy. The 
rest of the programme, specifically the inter- 
ception and live firing trials serving to verify 
the weapons system's efficiency, was held at 
Viadimirovka AB near Akhtoobinsk (Saratov 
Region) where GK NII WS had it main facility. 
The initial three aircraft based there were 
soon augmented by two more; only the first 
production Tu-28 remained at Zhukovskiy, 
test pilot A. D. Bessonov and WSO V. Bazhe- 
nov using this aircraft to perform a full-scale 
powerplant test programme. 

Tupolev OKB test pilots M. V. Kozlov and 
S. T. Agapov, WSOs K. I. Malkhasyan and 
V. Kolosov and the test team headed by 
D. Kantor all travelled down south together 
with the interceptors. The trials of the Tu-28- 
80 weapons system involved hundreds of 
persons working for various enterprises and 


research establishments; the OKB alone (the 
head office in Moscow and the test facility in 
Zhukovskiy) seconded more than 150 spe- 
cialists. As was customary, a State commis- 
sion was formed for the purpose of holding 
the trials; it was chaired by Air Marshal Yev- 
geniy Ya. Savitskiy. At this stage the Tu-28 
was flown by Air Force test pilots Yuriy Roga- 
chov, Igor’ Lesnikov, Eduard Knyazev, Gheo- 
rgiy T. Beregovoy (he went on to become a 
cosmonaut) and |. Dovbysh, assisted by 
WSOs N. Mozgovoy, V. Malygin, G. Mitro- 
fanov and A. Khalizov. At this stage the 
Tupolev OKB and other enterprises involved 
had to undertake a large amount of additional 
development and modification work on the 
aircraft and associated systems. 

On 27th September 1962 the Tu-28 ‘drew 
first blood’ when the prototype destroyed an 
M-28 (IL-28) drone with a missile in pursuit 
mode. The following day the same aircraft 
shot down another M-28. From then on the 
testing of the interceptor's combat capabili- 
ties began in earnest. Starting in August 1962, 
the second production Tu-28 was used for 
practice intercepts of the Tu-16 bomber (with- 
out firing). Yet another M-28 fell victim to the 
Tu-28's missiles on 28th September; in Octo- 
ber one of the Tu-28s performed a practice 
intercept of a Yak-25RV-I. During September 
and October 1963, Tu-28 interceptors shot 
down a number of Yak-25RV-II remote-con- 
trolled target drones. 

The trials programme was quite a large- 
scale and complex one, demanding a lot of 
time to complete. Therefore, even before the 
Official completion of the joint State trials the 
State commission issued a so-called prelimi- 
nary conclusion on 10th November 1962, rec- 
ommending the aircraft and the system as a 
whole for full-scale production. 

The State acceptance trials were officially 
completed on 13th July 1964. Allin all, the test 
cycle, including the pauses for modification 
work necessitated by the test results, had 
lasted 40 months. Within this time frame (18th 
March 1961 to 13th July 1964) the aircraft 
involved had made a total of 799 flights. 

On 12th December 1963, when the trials 
were still in progress, the Soviet Minister of 
Defence issued an order to the effect that the 
new weapons system be officially designated 
Tu-128S-4. The Tu-28 interceptor received 
the service designation Tu-128 matching its 
in-house designation, while the K-80 AAM 
was redesignated R-4 (R = raketa — in this 
case, missile); the SARH and IR-homing ver- 
sions were designated R-4R (rahdiolokat- 
sionnaya [golovka samonavedeniya] — radar 
seeker head) and R-4T (teplovaya [golovka 
samonavedeniya] — IR seeker head) respec- 
tively. Incidentally, by then the Western intel- 
ligence community had got wind of the 
original designation, and hence for many 


years the Tu-128 was erroneously referred to 
in the West as the ‘Tu-28P’, the P purportedly 
standing for perekhvahtchik (interceptor). 

On 18th September 1964 Soviet Air Force 
Commander-in-Chief Air Marshal Konstantin 
A. Vershinin endorsed the Final report of the 
joint State acceptance trials which gave the 
weapons system a positive appraisal. Pur- 
suant to a Communist Party Central Commit- 
tee/Council of Ministers directive of 30th April 
1965 and the Minister of Defence's order of 
8th June 1965 the Tu-128S-4 weapons sys- 
tem was officially included into the Soviet 
Armed Forces inventory. 

After the State trials several Tu-128s were 
used in various special test programmes. 
Thus, the first production machine served for 
testing two advanced versions of its standard 
powerplant - the AL-7F-4 and the AL-7F-4G 
(see below) — and for experiments with roll 
control spoilers. Specially modified Tu-128 
c/n 0201 was used along with the prototype 
for unpaved runway trials at Lil; a further pro- 
duction aircraft was used in a similar pro- 
gramme at a later date. 

Meanwhile, plant No.64 in Voronezh was 
turning out a steady stream of production 
Tu-128s, introducing improvements as the tri- 
als progressed and more bugs were ironed 
out. The decision to launch production of the 
Tu-128S-4 weapons system concurrently with 
prototype construction had been a good one, 
speeding up production entry and saving 
valuable time. By the mid-1960s the Soviet 
Union had finally fielded the much-needed 


long-range patrol interceptor, and a highly 
effective one at that. 

The production-standard Tu-128 had a 
wide speed envelope ranging from an 
approach speed of 280 km/h (174 mph) to a 
maximum speed of 1,665 km/h (1,034 mph) 
with four missiles. This meant that the air- 
craft's stability and handling varied consider- 
ably in different flight modes. At low speeds, 
especially when the flaps were down, the 
Tu-128 had somewhat exaggerated roll reac- 
tion to rudder inputs; at Mach 1.45 the aircraft 
displayed reverse roll reaction to rudder 
inputs (that is, it rolled right instead of left 
when left rudder was applied). 

Longitudinal static stability was poor at 
subsonic speeds, especially at high dynamic 
pressure values; the carriage of four missiles 
further reduced the longitudinal stability mar- 
gin (especially at subsonic speeds) and 
reduced directional and lateral stability at 
supersonic speeds. As the aircraft cracked 
Mach 1, the longitudinal stability margin 
increased due to the rearward shift of the 
wings’ centre of pressure, and rudder and 
aileron authority dropped markedly, necessi- 
tating substantial turns of the control wheel to 
initiate a roll. The control forces in the aileron 
and rudder circuits also rose considerably in 
supersonic mode, making it hard to fly the air- 
craft manually with no hydraulic actuators. 

The Tu-128's stability and handling idio- 
syncrasies necessitated the introduction of a 
variable gearing ratio in the tailplane and rud- 
der control circuits and the provision of irre- 


versible hydraulic actuators. To improve lon- 
gitudinal stability and pitch control the inter- 
ceptor was provided with a pitch damper, an 
automatic stability augmentation system and 
an extra artificial-feel unit acting as an angle- 
of-attack/G load limiter. A combined roll and 
yaw damper was also fitted. 

Receiving target data from the RP-S radar 
or from the ground via the ARL-SM data link 
system, the pilot guided his aircraft towards 
the target, using the instruments of the 
Put'-4P (Way-4P) navigation suite. Ground- 
controlled intercept was enabled by the Voz- 
dookh-1M (Air-1M) automated GCI system 
featuring guidance/command posts equipped 
with the Kaskad-M and ARL-SM data link sys- 
tems. However, the powerful radar and the 
comprehensive _ flight/navigation avionics 
suite also allowed the Tu-128 to operate inde- 
pendently from GCI systems. 

The ARL-SM data link system was part of 
the Vozdookh-1M GCI system. It relayed 
guidance commands from ground command 
posts to the interceptor, displaying them on 
the indicators in the pilot's and WSO's cock- 
pits. The pilot would follow these instructions 
until the target was close enough for the radar 
to achieve a lock-on. Additionally, special 
commands relayed to the aircraft automati- 
cally armed or disarmed the K-80 missiles and 
oriented the RP-S radar towards the antici- 
pated bearing of the target. Instead of guid- 
ance commands the system could relay 
interaction commands instructing the crew to 
retune the ARL-SM to new frequencies. 


This front view of a production Tu-128 shows how the inboard lips of the air intakes standing proud of the fuselage are canted inwards. 
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Above and below: Tu-128 c/n 1400202 (the second aircraft in batch 2) was one of five used in the State acceptance trials programme and is seen here at the GK 
NII VVS airfield in Akhtoobinsk. This was the third Voronezh-built production example, hence the ‘3’ on the nose. 
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Above and below: Two more aspects of Tu-128 c/n 1400202 at Viadimirovka AB in Akhtoobinsk. The R-4R (outboard) and R-4T (inboard) missiles are painted 
bright red and are instrumented test rounds lacking warheads. 
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Above: An excellent shot of ‘24 Blue’, an operational Tu-128 carrying eight ‘kill’ stars and an ‘Excellent aircraft’ maintenance award badge. On most production 
Fiddlers the window in the inter-canopy section of the cockpit fairing was circular, not trapezoidal. The c/n wi rely carried visibly. 


Opposite: A rare upper view of a Tu-128, showing to advantage the area-ruled, flat-topped fuselage, the sharply swept wings and the location of the wing fences. 


Below: ‘08 Blue’, another in-service Tu-128, taxies on a sunny winter day. 
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This example coded ‘64 ' took part in the flying display at the 9th July 1967 airshow held at Moscow-Domodedovo airport. Note the red-painted dummy missiles. 
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To facilitate aircrew training and the mas- 
tering of the aircraft's systems the OKB 
headed by P. Yefimov designed and built a 
Tu-128 flight simulator replicating exactly the 
interceptor's manoeuvres and the operation 
of the weapons system's components. This 
simulator was a huge help in the service intro- 
duction and mastering of the type. 

Aircraft factory No.64 achieved the intended 
full-scale production rate in 1966; 37 Tu-128 
interceptors were delivered that year. A total 
of 188 Tu-128s rolled off the assembly line at 
Voronezh-Pridacha between 1962 and 1970. 
The final production batches (abbreviated 
c/ns 4201 through 4405; there were typically 
five aircraft per batch) featured a new R-846 
Prizma-M (Prism-M) communications radio 
and were identifiable by the horizontally 
cropped ‘classic’ fin tip replacing the charac- 
teristically angled fin tip of most Tu-128s 

The PVO's 148th TsBP i PLS (Tsentr 
boyevoy podgotovki i pereoochivaniya lyot- 
novo sostahva - Combat & Conversion Train- 
ing Centre) at Savasleyka AB near Gor'kiy 
(now renamed back to Nizhniy Novgorod) 
took delivery of its first Tu-128s in 1964. On 
5th September 1965 seven production Fid- 
dlers were earmarked for service trials in first- 
line units. In October 1966 the first Tu-128s 
arrived at Arkhangel’sk-Talagi airport which 
was also a military base hosting a PVO fighter 
unit. This unit performed the evaluation of the 
Tu-128S-4 weapons system between 18th 
May 1967 and 29th October 1968, using the 
abovementioned seven aircraft. 

Other PVO units also converted to the 
type. As of 1st August 1967 there were 64 
Tu-128s in first-line service. It was operational 
Fiddlers that took part in the demonstration 
flights at the grand airshow held at Moscow- 
Domodedovo airport on 9th July 1967. 

As the Tu-128 entered squadron service, 
a special team headed by A. Zalesskiy was 
formed at the Tupolev OKB to keep track of 
operations and render support to the PVO. A 
similar team was set up concurrently at the 
Voronezh aircraft factory; this was normal 
practice in Soviet days. 

On 3rd March 1970 the OKB began a spe- 
cial ‘fleet leader’ test programme involving 
nine production Tu-128s with a view to defin- 
ing the aircraft's service life and possibly 
extending it later on. Two of the high- 
time/high-cycle aircraft (abbreviated c/ns 
2001 and 1305) were subjected to close 
scrutiny during a ‘heavy check’ by the manu- 
facturer (plant No.64) between 15th May and 
25th September 1970. 


Tu-128UT conversion trainer 

Before accepting the first production batches 
of the Tu-128 for delivery to operational units 
the PVO fighter aviation’s top command 
approached the Tupolev OKB with a request 


Above: Another shot from the 1967 Domodedovo airshow as three Tu-128s make a high-speed pass in Vee 


formation. 


A display model of the Tu-128UT trainer; although rather basic, it reproduces the modified nose section 
accurately enough. 


that a trainer version of the interceptor be 
developed. There were several reasons for 
this requirement. Firstly, the pilots converting 
to the Tu-128 from other types had no prior 
experience with heavy aircraft, having previ- 
ously flown the MiG-17, MiG-19 or Su-9. Sec- 
ondly, all of these fighters were single-seaters — 
that is, there was no WSO, which meant the 
pilots had no experience of crew interaction. 
Thirdly, the Tu-124Sh navigator trainer used 
for Tu-128 conversion training as a stop-gap 
measure was subsonic, being a derivative of 
the Tu-124V short-haul airliner, and no match 
for the Fiddler in terms of performance. 

A joint decision of the Air Force, the PVO 
and the Ministry of Aircraft Industry and a rul- 
ing of the CofM Presidium’s Commission on 
defence industry matters (VPK — Voyenno- 
promyshlennaya komissiya) regarding the 
trainer version of the Tu-128 were issued on 
14th September 1966. The Tupolev OKB’s 
Voronezh branch office, with A.I.Putilov as 
chief project engineer, drew up the advanced 
development project. Designated Tu-128UT 
(oochebno-trenirovochnyy — for conver- 
sion/proficiency training), the new version dif- 
fered from the baseline Tu-128 primarily in 


having a pointed metal nose incorporating a 
third cockpit for the instructor navigator 
grafted on instead of the radome. To ensure 
an adequate field of view for the pilot the new 
nose section was drooped considerably, the 
instructor's canopy having a V section; the 
canopy design allowed the instructor to mon- 
itor the actions of the trainee pilot. Because of 
its distinctive and unusual nose profile the 
Tu-128UT was inevitably dubbed Pelikahn 
(Pelican). The WSO’s cockpit was retained 
but part of the equipment (primarily the items 
associated with the radar) was deleted; the 
wing pylons could still be used for carrying 
dummy or inert (training) versions of the R-4 
AAM. In all other respects the trainer was 
identical to the baseline version. 

Upon completion of the design work four 
standard Tu-128s were set aside for conver- 
sion into Tu-128UT prototypes in keeping with 
a VVS/PVO/MAP joint decision passed on 4th 
August 1970. Pursuant to this document the 
first two aircraft were to enter flight test in the 
first quarter of 1971, the other two prototypes 
following in the second quarter. After the suc- 
cessful completion of the tests the Tu-128UT 
was included into the Armed Forces inventory 


65 


Above and below: The Tu-128UT prototype, seen here carrying four R-4T heat-seeking AAMs, was converted from a production Tu-128, as revealed by the raked 
fin tip. 
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pursuant to the Minister of Defence’s order of 
14th September 1971. During the same year 
the Voronezh aircraft factory built ten produc- 
tion trainers (batches 45 and 46) bearing the 
in-house product code ‘izdeliye |-UT’; these 
were the final Fiddlers to roll off the line. The 
new-build examples differed from the con- 
verted prototypes in having a horizontally 
cropped fin tip patterned on the final batches 
of the basic Tu-128, since they had the same 
R-846 radio. The Tu-128UT proved to be a 
valuable asset for the PVO's fighter arm, facil- 
itating the conversion of crews to the new 
type, especially the mastering of the take-off 
and landing techniques. 


Tu-128 mid-life updates 
Efforts to improve the Tu-128 interceptor con- 
tinued unabated throughout its development 
and production period. The OKB and the 
manufacturing plant proposed a number of 
mid-life updates (MLUs); some of them got no 
further than the drawing board or the techni- 
cal proposal stage, while others were incor- 
porated on the production line or in service. 
The powerplant and the weapons control 
system received special attention. There were 
proposals to re-engine the Tu-128 with Lyul’ka 
AL-7F-4s rated at 11,100 kgp (24,470 Ibst) in 
full afterburner, Tumanskiy R15B-300 after- 
burning turbojets with a maximum afterburner 


Above: A production Tu-128UT comes in to land with full flaps and the auxiliary air intakes open. 


rating of 15,000 kgp (33,070 Ibst) as fitted to 
the smaller MiG-25 interceptor, and 13,000- 
kgp (28,660-lbst) RD-15 afterburning turbo- 
jets or 14,200-kgp (31,300-Ibst) RD-19R2 
afterburning turbojets developed by the 
Rybinsk-based OKB-36 led initially by 
Vladimir A. Dobrynin and then by Pyotr A. 
Kolesov. A later proposal envisaged the 
installation of another Rybinsk product, the 
16,500-kgp (36,375-Ibst) RD36-41 afterburn- 
ing turbojet. There were also ideas to equip 
the Tu-128 with jet-assisted take-off (JATO) 
solid-fuel rocket boosters of the type used on 
the Tu-22 bomber and the ‘123' (aka Yastreb — 
Hawk) heavy reconnaissance drone. 


New radars also came under considera- 
tion. Of those which the Soviet avionics indus- 
try could offer, the RP-SA (Smerch-A) and the 
Groza-100 (Thunderstorm-100, pronounced 
groza) were best suited for the Fiddler. 

As already mentioned, in early 1963 the 
first production Tu-128 was re-engined with 
AL-7F-4s having a 1,000 kgp (2,200 Ibst) 
higher afterburner rating than the standard 
AL-7F-2s and a specific fuel consumption of 
2.35 kg/kgp‘hr (Ib/Ibst:hr) in full afterburner, 
Grossing at 2,180 kg (4,805 Ib), the new 
engine was 80 kg (176 Ib) heavier than the 
stock AL-7F-2. Roll control spoilers were 
installed at the same time to improve the 


Below: Production Tu-128UT trainers had a horizontally cut-off fin with a dielectric cap. It easy to see why the trainer version was nicknamed Pelican. 
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Above: This production Tu-128UT has gained ‘whitewall tyres’ by the simple expedient of painting the tyre sidewalls silver! 


Opposite: An upper view of the Tu-128UT. 


Below: Some aircraft have ‘facial expressions’, they say. Well, seen from the front, the Tu-128UT appears to be saying ‘oops...’. 


The first production Tu-128 (c/n 1400101) was converted by the Flight Research Institute into a testbed of 
unknown purpose with an all-metal conical nose fairing and a tubular pod on a short ventral pylon. This 
equipment was later transferred to another LIl aircraft, Tu-22R ‘05 Red’ (c/n 2205). 


aircraft's controllability at supersonic speeds. 
Test flights to verify the new powerplant 
began at Zhukovskiy in February 1963; the 
roll control spoilers were tested later. 

In the third quarter of 1967 the first pro- 
duction Tu-128 was refitted with AL-7F-4G tur- 
bojets; this was the proposed production 
version of the engine. With the new power- 
plant the aircraft reached Mach 1.6 with a full 
ordnance load; by comparison, the Tu-28 
prototype and AL-7F-2 powered production 
machines lacking roll control spoilers could 
not exceed Mach 1.4 when carrying missiles. 


Tu-128LL engine testbed 
In 1965 the Tu-128LL development aircraft 
(letayuschchaya laboratoriya — lit. ‘flying labo- 
ratory’) entered flight test at Zhukovskiy; this 
was to be a combined engine/avionics test- 
bed. (Note: The Russian term /etayuschchaya 
laboratoriya is used indiscriminately and can 
denote any kind of testbed, research/survey 
aircraft or control configured vehicle.) The air- 
craft was powered by two 13,000-kgp 
Dobrynin VD-19 afterburning turbojets (this 
model based on the earlier VD-7 was the pre- 
cursor of the RD-19R2), with appropriate 
changes to the air intakes, inlet ducts and rear 
fuselage structure. It also featured a recon- 
toured radome for the new Smerch-A radar 
and two strakes under the rear fuselage; the 
radar itself was still unavailable and had to be 
substituted by ballast. In effect, the Tu-128LL 
was to be the prototype of the advanced 
Tu-28A version forming the core of a new aer- 
ial intercept weapons system (see below). 
The tests, however, gave disappointing 
results. The maximum speed in ‘clean’ con- 
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figuration (with no external stores) was only 
110-120 km/h (68-74.5 mph) higher as com- 
pared to the standard aircraft; that said, 
reaching the 2,000-km/h (1,240-mph) speed 
target with four missiles was obviously impos- 
sible. The reason for this shortfall in perfor- 
mance was the Tu-128LL's greater fuselage 
cross-section area due to the new engines’ 
larger inlet ducts, which caused a dramatic 
increase in drag. 


Tu-28A-80 and Tu-28A-100 aerial 
intercept weapons systems; 

Tu-28A long-range patrol interceptor 
(projects) 

In the early 1960s Fyodor F.Volkov's 
OKB-339 embarked on an upgrade of the 
RP-S radar. Designated RP-SA (Smerch-A), 
the new radar was to have a target acquisition 
range of 50-100 km (31-62 miles), depending 
on the target's size, and a lock-on range of 60- 
70 km (37-43.5 miles). Concurrently the Bis- 
novat OKB was working on the K-80M missile 
with a ‘kill’ range of 32 km (19.8 miles). With 
these new systems in mind OKB-156 began 
development of a new aerial intercept 
weapons system designated Tu-28A-80. 

Concurrently work was under way on 
adapting the Tu-128 to take the Groza-100 fire 
control radar (not to be confused with the 
Groza family of weather radars developed 
later) and the K-100 AAMs offering much 
higher performance. This version of the 
weapons system was called Tu-28A-100. 

In 1962-63 the Tupolev OKB's technical 
projects section headed by Sergey M. Yeger 
proceeded with the development of the new 
Tu-28A interceptor powered by VD-19 after- 


burning turbojets; as the reader remembers, 
these engines had come under consideration 
at a very early stage. The Tu-28A was broadly 
similar in design to the original Tu-28 sans 
suffixe, but the VD-19's greater mass flow 
necessitated the use of larger-section inlet 
ducts and redesigned air intakes. The intake 
centrebodies could assume any position 
instead of moving incrementally, as the inter- 
ceptor’s maximum design speed with four 
AAMs was to be 2,000 km/h (1,240 mph). The 
rear fuselage became slightly wider because 
of the new engines, the fuselage nose was 
lengthened to accommodate the new radar, 
and splayed ventral fins were added in a man- 
ner similar to the Tu-28 prototype. 

In February-March 1964 the VD-19 under- 
went bench testing on a rig featuring the 
Tu-28A's air intake/inlet duct assembly. This 
was followed by a decision to test the engines 
in flight on a propulsion testbed based on a 
suitably converted Tu-128. However, as 
described above, the tests of the Tu-128LL 
held in 1965 showed that it was inexpedient to 
re-engine the Tu-128 with VD-19s. Besides, 
development of the Smerch-A radar was suf- 
fering severe delays, while the Groza-100 
radar was still at the initial development stage. 
All of this led further work on the Tu-28A-80 
and Tu-28A-100 weapons systems to be 
abandoned. 

To top it all, the VD-19 was beset by 
teething troubles and required lengthy refine- 
ment. As a ‘belt-and-braces policy’ the 
Tupolev OKB considered fitting the Tu-28A 
with AL-7F-4G engines which delivered less 
thrust but were lighter and more compact. 
Eventually, however, the AL-7F-4G never 
entered production and the project died. 


Tu-128S-4M aerial intercept weapons 
system; Tu-128M long-range patrol 


interceptor 
The early R&D work aimed at improving the 
Tu-128S-4 long-range aerial intercept 


weapons system culminated in the late 1960s 
in a three-stage upgrade programme devel- 
oped jointly with the PVO. Stage One envis- 
aged reducing the minimum _ target 
interception altitude from 8,000-10,000 m 
(26,250-32,800 ft) to 500-1,500 m (1,640- 
4,920 ft), as well as improving the ECM resis- 
tance of the R-4R missile'’s SARH seeker 
head. 

Stage Two envisaged increasing the max- 
imum target interception altitude from 21,000 m 
(68,900 ft) to 23,000-25,000 m (75,460-82,020 
ft), increasing the maximum target speed ina 
‘crossing shot’ engagement from 2,000 km/h 
(1,240 mph) to 3,000 km/h (1,860 mph), 
increasing the possible engagement area at 
minimum engagement altitude to a 60° cone, 
further improving the ECM resistance of the 
SARH seeker heads and increasing the 


Above and below: Although they carry the same tactical code ‘75 Blue’, these two Fiddlers are different aircraft. Tu-128 c/n 403704 depicted above is a typical 
early/mid-production aircraft with a raked fin, while the other one is a Tu-128M with an R-846 Prizma-M radio and a horizontally cut-off fin. 


Another aspect of the ‘new’ ‘75 Blue’ (the Tu-128M); the aircraft certainly looks new and shiny. The Tu-128 has an anti-collision light under the front cockpit. 


ml 


Above and below: Two more operational Tu-128Ms (or possibly Tu-128s pertaining to the last three production batches. Not all aircraft upgraded to Tu-128M 
standard had the new radio and hence the restyled fin. 
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Above and below: These photos of Tu-128Ms show the open brake parachute container doors beneath the rear fuselage and the sooty deposits aft of the 
engines’ turbostarter exhaust ports. ‘45 Blue’ carried the ‘Excellent aircraft’ badge in a rather unusual position on the air intake trunk. 


system's automatic/semi-automatic intercept 
capability. At this stage the target acquisition 
range was to be increased from 50 km (31 
miles) to 90-100 km (56-62 miles), the lock-on 
range from 35-40 km (21.7-24.8 miles) to 60- 
70 km (37-43.5 miles) and the maximum mis- 
sile launch range from 20-25 km (12.4-15.5 
miles) to 35-40 km. Maximum target elevation 
was to be increased from 7-8 km (22,965- 
26,250 ft) to 10-12 km (32,800-39,370 ft), 

Stage Three was entirely concerned with 
the aircraft as a missile platform. The design- 
ers intended to raise the Tu-128's top speed 
with four missiles from 1,665 to 2,100-2,400 
km/h (from 1,034 to 1,304-1,490 mph). Other 
objectives included improving acceleration, 
reducing the take-off run and extending 
range. The interceptor was to be powered by 
Kolesov RD36-41 afterburning  turbojets 
which were originally developed for the 
Sukhoi T-4 (‘100') supersonic missile strike 
aircraft. 

The need for an upgrade was brought 
about by a change in the tactics used by the 
potential adversary’s strike aviation, which 
now resorted to low-level and ultra-low-level 
penetration. Another factor was the addition 
of air-launched cruise missiles to the USAF 
Strategic Air Command inventory; flying at 
ultra-low level and following the terrain, they 
could cover thousands of miles. 

The Tupolev OKB set to work on the tasks 
envisaged by Stage One of the programme. A 
thorough analysis showed that expanding the 
Tu-128S-4 weapons system's combat enve- 
lope was definitely possible, and the scope of 
the necessary modifications was defined. In 
1968 the OKB presented the top command of 
the VVS and the PVO with a technical pro- 
posal concerning the upgrade. The proposal 
stated that all required modifications could be 
performed at the PVO’s aircraft overhaul 
plants. 


In April 1968 MAP, the Ministry of Elec- 
tronics Industry (MRP — Ministerstvo rah- 
dioelektronnoy promyshlennosti) and the Air 
Force issued a joint decision on the upgrad- 
ing of the Tu-128S-4 weapons system; the 
appropriate VPK ruling followed on 17th July. 
Finally, on 26th December 1968 the Commu- 
nist Party Central Committee and the Soviet 
Council of Ministers issued a joint directive 
concerning the Tu-128S-4M weapons sys- 
tem; this document tasked the Tupolev, 
Volkov and Bisnovat bureaux with modifying 
operational Tu-128 interceptors to Tu-128M 
standard. The upgraded aircraft were to fea- 
ture the new RP-SM (Smerch-M) fire control 
radar and be armed with the new R-4RM and 
R-4TM missiles. 

Two stock Tu-128s manufactured in April 
1970 were set aside by the PVO fighter avia- 
tion command for conversion into the 
Tu-128M prototypes. A while earlier, in 
November 1969, the Tupolev OKB had deliv- 
ered the conversion drawings to the 
Voronezh aircraft factory No.64; at the plant 
the Tu-128M was known under the in-house 
code ‘izdeliye IM’. The first upgraded aircraft 
was redelivered to the PVO on Sth August 
1970, followed by the second aircraft on 3rd 
September. The joint State acceptance trials 
of the Tu-128M and the Tu-128S-4M weapons 
system as a whole began on the former date. 

Stage A of the trials took place at 
Voronezh-Pridacha, the factory airfield. The 
first prototype Tu-128M made its maiden flight 
on 24th September 1970, completing the first 
series of flights on 15th October; the second 
aircraft took to the air that day, completing the 
initial series on 28th October. Thereupon both 
interceptors were flown to Zhukovskiy where 
Stage A continued until 29th August 1972. 
OKB test pilots V. Molchanov, M. V. Kozlov 
and S. T. Agapov and WSO A. N. Nikolayev 
performed the flights. 


Stage B of the trials took place at GK NIl 
WS between 10th March 1973 and 24th July 
1974; it was performed by test pilots G. Goro- 
voy and V. Baranov and WSOs G. Mitro- 
fanovskiy, M. Petrov and A. Khalizov. The 
results were good, and on 28th June 1979 the 
Soviet Minister of Defence issued an order 
including the Tu-128S-4M weapons system 
into the PVO inventory. 

The conversion of operational Fiddlers to 
Tu-128M standard took place at the PVO's 
overhaul plants, using the two prototypes as 
pattern aircraft. This involved replacing the 
RP-S radar with the RP-SM, upgrading the 
weapons control system interfaces and rein- 
forcing the external stores hardpoints, since 
the R-4RM and R-4TM missiles were some- 
what heavier than the original versions. Other 
systems were upgraded as well, including the 
communications suite which now features an 
R-846 (Prizma-M) radio; accordingly the fin 
was modified to feature a horizontally cut-off 
dielectric fairing instead of the original all- 
metal angled tip. The entire fleet was 
upgraded to Tu-128M standard within a rela- 
tively short time. 

The Tu-128S-4M weapons system 
remained operational until the late 1980s 
when it was succeeded by a more capable 
system based on the Mikoyan MiG-31 inter- 
ceptor. 


The Fiddler in concert 

When the Tu-28-80 weapons system was 
under development the PVO intended to field 
more than 25 regiments equipped with the 
Tu-128 along the Soviet Union's northern, 
eastern and south-eastern borders; the 
southern and western sectors were ade- 
quately covered by other interceptor types. In 
reality, however, no more than six Tu-128 reg- 
iments were formed; each unit comprised 
three squadrons with nine to twelve aircraft 


The flight line of a PVO unit showing at least four Tu-128s. The Fiddler was not an aircraft known for its colourful appearance. 
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per squadron. Three of these regiments were 
stationed up north, protecting the Soviet 
Navy's North Fleet bases and the aerial fron- 
tiers of the nation’s European part. Two more 
units were based in Eastern Siberia and the 
final one in Semipalatinsk, Kazakhstan, where 
a nuclear test range attracting the constant 
attention of Western spyplanes was located. 
In the late 1960s and early 1970s the units 
started taking delivery of Tu-128UT trainers, 
which facilitated conversion training consid- 
erably and reduced the type's accident rate. 

From an early stage of their service career 
the Tu-128s were much used for defending 
the nation’s borders. The ones based up 
north were the busiest of the lot; they were 
constantly called upon to ward off Western 
reconnaissance aircraft and provide cover for 
North Fleet ships. Tu-128 interceptors were 
also involved in Exercise Okean (Ocean, pro- 
nounced okiahn) that took Soviet Navy ships 
across the seven seas. On one occasion a 
Tu-128 inadvertently intruded into Norwegian 
airspace due to crew error, but the aircraft 
was doing Mach 1+ and the NATO’s air 
defences simply did not manage to catch up 
with the intruder. 

The service routine included practice 
operations from semi-prepared airfields 
along the Soviet Union’s northern borders 
used as forward operating locations (FOLs). 
When the Tu-126 airborne warning and con- 
trol system aircraft entered service with the 
Soviet Air Force, Tu-128 crews started inter- 
cepting practice and real-life targets, using 
target information supplied by the AWACS. 
This was a welcome boost for the Tu-128S- 
4/Tu-128S-4M weapons system's capabili- 
ties. Taking the idea further, in the early 1970s 
the PVO experimented with autonomous 
operations of Fiddler flights, one of the aircraft 
(the one with the most skilled crew) acting as 
a‘mini-AWACS’; MiG-31 units would later use 
a similar tactic. 

To give the reader a better idea of the 
weapons system's capabilities (and those of 
the Tu-128 as such), it makes sense to quote 
the opinion of a pilot with nearly ten years of 
Tu-128 operations in his log. Colonel E. Yev- 
glevskiy was one of the first service pilots to 
master the Fiddler; moreover, he was lucky 
enough to survive a crash in October 1967, 
ejecting safely from a stricken Tu-128 in which 
his WSO lost his life. Later Yevglevskiy 
became an inspector pilot with the PVO, help- 
ing to resolve many problems associated with 
the Tu-128 and with projected new long- 
range aerial intercept weapons systems. The 
following is an excerpt from his memoirs. 

‘The transition to an aircraft in the Tu-128's 
class (that is, a twin-engined heavy aircraft — 
Auth.) was something of a challenge for the 
PVO aircrews. The challenge lay first and fore- 
most in the peculiarities of the control system. 


Top and above: Soviet-era publicity shots showing Tu-128s in service. Curiously, the aircraft in the top 
photo has a ‘towel rail’ aerial to port rather instead of the usual starboard-side location 


Firstly, there was a control wheel instead of the 
usual fighter-type stick; secondly, the wheel 
brakes were controlled by pedals instead of 
the customary grip on the control stick. The 
aeroplane’s size and considerable inertia also 
caused a few problems; the pilots were quite 
unaccustomed to the aircraft's slow response 
during the landing approach. This was com- 
pounded by the aircraft's poor roll control at 
low speeds in landing configuration. Coupled 
with the fairly high approach speed, the poor 
controllability complicated the approach pro- 
cedure. 

For pilots converting [to the Tu-128] from 
the MiG-17 the landing approach was 
extremely difficult. This category of pilots 


found it very hard to maintain the correct angle 
of attack during take-off, especially immedi- 
ately after lift-off in full afterburner with a maxi- 
mum take-off weight, when the AOA would 
reach 16° after the aircraft left the ground. At 
this point the aircraft accelerates quickly, in 
spite of the high AOA, and the pilot has to 
remove one hand from the wheel in order to 
retract the undercarriage and flaps. No won- 
der that the aircraft would start banking imme- 
diately. 

Retracting the flaps on take-off was an 
especially complex procedure. That is, you 
had to be careful not to exceed the maximum 
flaps-down speed of 450 km/h [279.5 mph] if 
you were to avoid ripping the flaps off (by the 
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Above: Snowbound, but ready for action. Many of the Tu-128 units were stationed in rather inhospitable areas up North and in the Far East. 


The defenders of the Motherland’s aerial borders. The flight crews of the 64th Fighter Regiment/1st Squadron pose for a commemorative shot in front of one of 
the unit's Tu-128s. 
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Above: Tu-128 ‘11 Blue’ is showing some signs of wear and tear, with staining around the skin panel joints. Note the ‘towel rail’ aerial low on the starboard side of 
the nose fitted originally to most Tu-128s. 


Fully armed Tu-128 ‘17 Blue’ is hooked up to the ubiquitous APA-5D ground power unit on a Ural-375D 6x6 army lorry chassis. 
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The basic Tu-128 has a curious-looking twin air intake at the base of the windshield. The thing looks uncannily like ‘a last-resort weapon — a double-barrelled 
12-gauge shotgun loaded from the cockpit, just in case of a close encounter’! 
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Above: A fully armed Tu-128. The tactical code appears to be blue, the way it usually was in the PVO's fighter units. 


Another view of the same aircraft standing on quick-reaction alert duty (note the wheeled cockpit access ladder parked on the other side). The machine has a 
distinctly patchwork appearance. 
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Above: A Tu-128M shares the flight line with several early-production examples. Even in the same unit, there was often considerable variance in the style of the 
tactical code digits (compare the ‘3’ on the two foremost aircraft). 


way, this happened on several occasions). 
The only way to maintain this speed was by 
increasing the angle of attack. If, by mis- 
chance, you let the speed grow too high, you 
had to increase the AOA to 20-25°. After flying 
the MiG-17 it was really scary to do this at low 
altitude. 

The lack of a trainer (the Tu-128UT did not 
exist yet — Auth.) compelled the PVO aviation 
command to introduce an ‘experience cen- 
sus’ for pilots transitioning to the Tu-128. You 
had to hold the Pilot 1st Class grade and have 
at least 400 hours’ total time on jets in first-line 


units (the time logged in the flying college did 
not count). 

1 don't know whose idea it was, but the 
State acceptance trials protocol stated that 
“...the Tu-128 is easy to fly, hence no trainer 
[version] is required...” 

It took a lot of persuasion on our part, and 
several aircraft lost in accidents, to get [the 
Tupolev OKB] to develop and introduce a 
trainer [version of the Tu-128]. It appeared and 
found its way into service when all regiments 
had already re-equipped with the Tu-128. Until 
then, we had had to familiarise the first group 


of pilots with the [Tu-128's] control system, 
using the [II'yushin] IL-14 [transport] and then 
the Tu-124. Later we obtained a single Tu-124 
per regiment and were forced to hastily con- 
vert fighter pilots into QFls on this transport 
(the Tu-124Sh navigator trainer version). This 
instructor training effort was a saga in itself, 
but there was no other way to master the Tu- 
128 in service. Even though the Tu-124Sh was 
referred to rather condescendingly as “a big 
UTI-MiG-15” in the units, it bore the brunt of 
the familiarisation flights during the en masse 
conversion of air regiments [to the Tu-128]. 


man \\" gear 
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This Fiddler surrounded by a forest of work platforms served as an instructional airframe at the PVO’s technical school in Sointsevo on the outskirts of Moscow. 
Note that all four APU-128 missile pylons are protected by canvas covers. 
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Pilots who had flown the Su-9 were the 
most willing to convert to the Tu-128 — and 
were the fastest to master it, too. Consider that 
the engines were virtually the same, the take- 
off and approach speeds were identical, but 
the Tu-128 had two engines instead of one 
and nearly thrice the Su-9's fuel capacity. 

The pilot now had an assistant — the WSO 
— sitting behind him. True, for a long time the 
fighter pilots were reluctant to resort to the 
WSO’s assistance, but presently they realised 
that now they could pass part of the workload 
to their buddy who handled the navigational 
tasks in the best fashion. When they had mas- 
tered the intercept technique in head-on 
mode, the Tu-128 pilots grew mighty proud of 
themselves, feeling the power of their new 
weaponry. The part which everyone liked best 
was that now it was no longer necessary to 
climb to the target's flight level —- you could 
destroy the target while flying 3,000-4,500 m 
[9,840-14,760 ft] below it. 

It should be noted that the Tu-128's arma- 
ment and weapons control system surpassed 
those of all other aircraft in PVO service in 
every possible parameter, be it effective ‘kill’ 
range, target altitude, all-aspect engagement 
capability, target lock-on range or target 
acquisition range. Low-altitude operations 
capability was poor, but this shortcoming was 
rectified when the Tu-128 was upgraded to 
become the Tu-128M. 

If you want my personal impression of this 
aircraft, I'd like to say that | spent a very large 
piece of my life with this excellent aircraft, and 
I cannot throw it away or forget it. From the first 
minutes when | started mastering this Fiddler 
| was thrilled by the power of its motion and the 
feel that you are controlling this power and 
weight with your hands and brainwaves. There 
was that tremendous acceleration on take-off 
and that swift climb. The Tu-128 would go 
supersonic at 10,000-11,000 m [32,810- 
36,090 ft] at full military power. 

In the PVO aviation, the Tu-128 and later 
the Tu-128M raised a multitude of glorious mil- 
itary pilots who have every reason to be proud 
of their high flying skills and of the fact that, fly- 
ing these aircraft, for the first time they gave 
their homeland full protection of the vast north- 
ern frontiers against air strikes.’ 

Starting in the late 1970s, the type was 
progressively withdrawn. Tu-128Ms and 
Tu-128UT trainers were relegated to a storage 
depot where they sat until they were broken 
up one by one in the 1990s. Apart from the 
Tu-28 prototype at Monino, a single Tu-128M 
is preserved at the base museum at 
Savasleyka AB, while an example of the rare 
Tu-128UT survives miraculously at the aircraft 
overhaul plant in Rzhev. 

The Tu-128 will remain etched in world 
aviation history as the largest and heaviest 
interceptor ever. 


Tu-128 long-range patrol interceptor 
with RD36-41 engines and Smerch-A 
radar (project) 

In a last attempt to improve the performance 
of the long-range aerial intercept weapons 
system based on the Tu-128, the Tupolev 
OKB proposed fitting the aircraft with Kolesov 
RD36-41 afterburning turbojets and an RP-SA 
(Smerch-A) fire control radar. With a maxi- 
mum afterburning thrust of 16,000 kgp 
(35,270 Ibst), the RD36-41 had an SFC of 0.88 
kg/kgp'hr at full military power and 1.9 
kg/kgpchr in full afterburner. The aircraft's 
estimated maximum take-off weight rose to 
52,140 kg (114,950 Ib) and the design maxi- 
mum speed was 2,650 km/h (1,646 mph). 

In 1968, however, the RD36-41 had only 
just begun flight tests aboard one of LIl's 
Tu-16LL engine testbeds. Besides, the PVO 
was quite happy with the initial test results of 
the MiG-25P interceptor prototype (Ye-155P), 
which featured the same radar but was pow- 
ered by production Tumanskiy R15B-300 
engines. Therefore the re-engining proposal 
was shelved. 


Tu-128 reconnaissance/strike 
versions (projects) 

In 1963 an OKB-156 design team led by 
Sergey M. Yeger studied the possibility of 
turning the Tu-128 into a multi-role tactical air- 
craft for use near the forward line of friendly 
troops. The aircraft was to carry unguided air- 
to-ground weapons in the following options: 

- rocket pods holding thirty-two to sixty- 
four 57-mm (2.24-in) S-5K or S-SM FFARs; 

- two or four 233-mm (9.17-in) S-24 heavy 
unguided rockets; 

- two AO-9 cannon pods, each housing a 
23-mm (.90 calibre) Gryazev/Shipoonov 
GSh-23 twin-barrel cannon with 200-250 
rounds; 

- two 500-kg (1,102-Ib) bombs; 

- eight 250-kg (551-Ib) bombs. 

An ASP-PF gun/bomb sight would be fit- 
ted in the forward cockpit. The engineers also 
considered adapting the Tu-128 for the sup- 
pression of enemy air defences (SEAD), or 
‘Wild Weasel’, role; the aircraft was to be 
equipped with the K-28 weapons system (two 
Kh-28 anti-radiation missiles and associated 
equipment) or the K-80 weapons system 
comprising air-to-surface missiles. There was 
also a strike version carrying a single large 
KSR cruise missile under the fuselage. 

The Tupolev OKB also envisaged using 
the Tu-128 as a reconnaissance aircraft. This 
version was to carry drop tanks for longer 
range. 


Tu-128B tactical bomber (project) 

The OKB dusted off the idea of using the Fid- 
dler as a strike aircraft in 1969 when the 
Tu-128B tactical bomber project (B = bom- 


bardirovshchik) project was brought out. The 
Tu-128B was equipped with an Initisiativa-ll 
(Initiative-Il) navigation/attack radar linked to 
an OPB-16 optical bomb sight (opticheskiy 
pritsel bombardirovochnyy). \t was to carry 
1,500 kg (3,310 Ib) of bombs internally; top 
speed in this configuration would be 1,770 
km/h (1,099 mph) at 11,000 m (36,090 ft) and 
range would be 2,345 km (1,456 miles). With 
an additional 3,000 kg (6,610 Ib) of bombs on 
the wing pylons, top speed and range would 
be 1,210 km/h (751 mph) and 1,430 km (888 
miles) respectively. The design take-off 
weight was to be 43,140 kg (95,105 Ib) — the 
same as for the Tu-128M. 

The Tu-128B had a crew of two (pilot and 
navigator/bomb-aimer), The aircraft was to be 
equipped with ECM gear and an ASO-24 
automatic infra-red countermeasures system 
(ASO = avtomaht sbrosa otrazhahteley). 


The Tu-128 in detail 
The following structural description applies to 
the baseline Tu-128 sans suffixe. 


Type: Twin-engined long-range heavy inter- 
ceptor constituting the key component of the 
Tu-128S-4 aerial intercept weapons system. 
The airframe is of riveted all-metal construc- 
tion with a smooth skin and is largely made of 
D16 duralumin and V95 aluminium alloy. 
Some structural elements are made of 
ML25-74 magnesium alloy (cast parts) and 
30KhGSA and 30KhGSNA steel (highly 
stressed components and bolts and fitting s 
joining the airframe subassemblies together). 
Numerous hinged or removable access pan- 
els are provided for ease of maintenance. 


Fuselage: Semi-monocoque stressed-skin 
structure with stringers and frames; flush riv- 
eting throughout. The fuselage is area-ruled 
to minimise drag; the fuselage cross-section 
changes from circular (at the front) to elliptical 
with the longer axis horizontal. 

Structurally the fuselage is divided into 
four sections: the nose section, the forward 
fuselage, the centre fuselage and the rear 
fuselage. The nose section (frames 0-11) is 
subdivided into three portions (the radome, 
the forward equipment bay and the pres- 
surised crew cockpit). The detachable ogival 
glassfibre radome of honeycomb construc- 
tion encloses the radar dish and seals the 
front end of the avionics bay (frames 3-4) 
housing the radar set. 

The pressurised cockpit is located 
between frames 4-11; in addition to the crew, 
it accommodates some equipment items. The 
framework consists of eight frames, beams, 
stringers, canopy attachment beams and the 
cockpit floor. A streamlined canopy is 
attached like a superstructure to the circular- 
section chunk of fuselage; it features a fixed 
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Above: The forward fuselage of a Tu-128UT, with 
several MiG-25s parked beyond it. Note the crease 
where the drooped nose section housing the 
instructor's cockpit is grafted onto the existing 
circular-section forward fuselage. 


Left: A Tu-128UT completes its landing run with the 
brake parachute bay doors open. 


Below: An excellent shot of Tu-128UT ‘49 Blue’ 
parked and waiting for the next sortie, with an extra 
boarding ladder for the instructor. Note the extra 
sloping frame member on the starboard side of the 
instructor's upward-hinged cockpit canopy. 


Opposite page: Two shots of Tu-128UT ‘15 Blue’ 
a few seconds before becoming airborne. The 
all-movable horizontal tail is clearly visible. 


82 


Wit Se as cm ARINC: IES CINE! 


a een ree en eee ra eee Wet et ne te OE 


Above: In the course of their service life the Tu-128s underwent various upgrades. The foremost example in this line-up has had the ‘towel rail’ aerial along the 
starboard side of the nose replaced by a ventral ‘hockey stick’ aerial. Note the avionics bay access panels aft of the radome with numerous Dzus fasteners. 


Vee-section windshield and individual aft- 
hinged sections over the two seats with a 
fixed portion in between. The canopy sections 
are actuated by gas springs (pneumatic 
rams) and can be jettisoned prior to ejection. 
The optically-flat birdproof windshield panes 
are made of boron-silicate glass and feature 
electric de-icing; the side and upper panes 
are made of heat-resistant Plexiglas. Each 
cockpit features an ejection seat (with guide 
rails attached to the rear bulkhead), an instru- 
ment panel and side consoles. 

The forward fuselage (frames 11-25) 
houses the nosewheel well, with an avionics 
bay above it. The lateral air intakes are 
located above the fuselage waterline (FWL), 
flanking the forward fuselage and blending 
gradually into it at frame 18. The air intake 
trunks have semi-circular cross-section; they 


have sharp lips and hydraulically actuated 
semi-conical centrebodies (spikes) adjusting 
the airflow. To prevent boundary layer inges- 
tion the intakes stand proud of the fuselage, 
the flat inner lips acting as splitter plates; 
V-shaped fairings spilling the boundary layer 
connect the splitter plates to the fuselage. 

The centre fuselage (frames 25-49) incor- 
porates the wing centre section carry-through 
structure located below the FWL between 
frames 25-32. The inlet ducts flanking the 
fuselage run aft to frame 45 where the engine 
bays begin. Two pairs of auxiliary blow-in 
doors are provided in the inlet ducts between 
frames 26-27 and 28-29; the doors open 
inwards to a maximum angle of 37°. 

The rear fuselage (frames 49-57) is 
detachable for engine change; it accommo- 
dates the engine afterburners and the brake 


The forward fuselage of a fairly late example, showing the partially undone avionics bay access panels, 
the forward IFF aerial ahead of the windscreen and the forward canopy opening handle. 
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parachute container with twin ventral doors; it 
incorporates attachment points for the fin, the 
stabilator mounting axles and a tail fairing fit- 
ting around the engine nozzles ‘pen nib’ 
between the latter. Four air scoops are 
located between frames 53-57 to force cool- 
ing air between the engine afterburners and 
the fuselage skin. 


Wings: Cantilever low-wing monoplane of 
modified trapezoidal planform, with small 
leading edge root extensions; trailing edge 
broken by main landing gear fairings, with 
zero sweepback inboard of these. Sweep- 
back at quarter-chord 56°. 

The wings are a two-spar, stressed-skin 
structure, the torsion box formed by the spars 
and the upper/lower skins absorbing most of 
the loads. Structurally they are built in five 
pieces: the centre section (which is integral 
with the fuselage), inner wings and outer 
wings; the inner/outer wing manufacturing 
joints are outboard of the main gear fairings. 
The riveted centre section assembly consists 
of skin panels and a number of extruded 
stringers; it accommodates two non-self-seal- 
ing bag-type fuel tanks. The inner wing tor- 
sion boxes double as integral tanks; they 
feature riveted spars (plus a rear false spar) 
and stamped skin panels. The outer wings 
have a similar design. 

The leading edge is detachable, doubling 
as a de-icer. Each wing has a large boundary 
layer fence just outboard of the outer missile 
pylon to delay tip stall; the fences are sec- 
tioned to avoid deformation as the wings flex. 

The wings are equipped with two-section 
double-slotted flaps (inboard and outboard of 
the main gear fairings), one-piece ailerons 


terminating short of the wingtips and two-sec- 
tion hydraulically actuated spoilers. There are 
no leading-edge devices. The flaps are actu- 
ated by an MPZ-18A5 drive (mekhanizm 
privoda zakrylkov) with twin D-600-5 electric 
motors via drive shafts and angle 
drives/screw jacks The ailerons hinged on 
three brackets are aerodynamically balanced 
and incorporate electrically actuated trim 
tabs. All four spoilers deploy automatically on 
touchdown; additionally, the inboard sections 
are used to facilitate recovery from exces- 
sively high angles of attack. 

The inner wings carry the main landing 
gear units and fairings. They also incorporate 
hardpoints for two missile pylons on each 
side, The inboard pylons are in line with the 
main gear fairings; the outer ones are located 
on the front spar and rib 12L/12R. 


Tail unit: Conventional cantilever tail surfaces 
of riveted stressed-skin construction. The ver- 
tical tail comprises a one-piece fin and an 
inset rudder; sweepback at quarter-chord 
55°01'. The fin is a two-spar structure attached 
to the rear fuselage by four fittings at frames 
51 and 55. It features a large root fillet incor- 
porating an afterburner/generator cooling 
intake. The three-section leading edge is 
detachable, doubling as a hot air de-icer. On 
most Tu-128s sans suffixe the fin tip was raked 
to improve flutter resistance; the final fifteen 
Tu-128s sans suffixe, production Tu-128UT 
trainers and some Tu-128Ms have a horizon- 
tally cut-off dielectric fin cap incorporating a 
radio antenna. 

The one-piece rudder hinged on three 
brackets is both aerodynamically balanced 
and mass-balanced and features an electri- 
cally actuated trim tab. The three streamlined 
mass balances are stowed inside the vertical 
tail airfoil when the rudder is set neutral. 

The low-set cantilever horizontal tail con- 
sists of all-movable stabilisers (stabilators) 
incorporating one-piece inset elevators (see 
Control system for details); sweepback at 
quarter-chord 58°28'15". Each stabilator 
rotates in two ball bearings around an axle 
attached to rear fuselage frame 55. The stabi- 
lator leading edges feature electric de-icing. 
The elevators are aerodynamically balanced 
and mass-balanced, with three streamlined 
mass balances each. 


Landing gear: Hydraulically retractable tricy- 
cle type; all three units retract aft. The nose 
unit has jury struts and an aft-mounted 
breaker strut. It is fitted with twin 600 x 155mm 
(23.62 x 6.1 in) non-braking wheels and 
equipped with a combined steering mecha- 
nism/shimmy damper. As an extra protection 
against shimmy the nosewheels are mounted 
on acommon axle which passes through ball 
bearings in the nose gear strut. 


Above: The cockpit section of ‘08 Blue’, an early-production Tu-128 (c/n 500701 — ie, year of manufacture 
1965, Batch 007, first aircraft in the batch of five) with the canopies closed. 


Centre and above: The same aircraft with the canopies open, showing the KT-1 ejection seats. At least the 
first eleven production batches had trapezoidal windows in the inter-canopy frame section. 


85 


Above: The forward fuselage underside, showing more hinged or detachable access panels and hatches. 


Above: Close-up of the port air intake trunk, showing the closely spaced frames. The intake spike (half- 
cone) has been removed on this aircraft. 


A look inside the port air intake shows the multi-shock movable spike and the gap between the intake and 
the fuselage for spilling the boundary layer. 
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The semi-levered-suspension main units 
have forward-mounted telescopic retraction 
struts and four-wheel bogies. The bogies fea- 
ture 800 x 225 mm (31.49 x 8.85 in) wheels 
equipped with hydraulic disc brakes. An anti- 
skid unit is provided. In no-load condition the 
bogies assume a slightly nose-down attitude. 
During retraction they are rotated aft through 
180° by separate hydraulic rams/rocking 
dampers to lie inverted in the abovemen- 
tioned fairings. 

All three units have oleo-pneumatic shock 
absorbers and scissor links. Tyre pressure is 
11 kg/cm? (157.1 psi) on all units. 

The nosewheel well is closed by two pairs 
of lateral doors mechanically linked to the 
nose gear strut. Each main unit has two large 
main doors and two small clamshell doors in 
line with the gear fulcrum (mechanically 
linked to the strut). The large mainwheel well 
doors are hydraulically actuated, opening 
only when the gear is in transit. All three units 
have uplocks, downlocks (built into the 
retraction struts for the main units) and door 
locks. 

A brake parachute with an area of 50 m? 
(537.6 sq ft) is housed in a bay in the rear fuse- 
lage to shorten the landing roll. The parachute 
is deployed electropneumatically. 


Powerplant: Two Lyul’ka AL-7F-2 Srs 0, 
1, 2, 4, 6 or 7 axial-flow afterburning turbojets 
rated at 6,800 kgp (14,990 Ibst) at full military 
power and 10,100 kgp (22,270 Ibst) in full 
afterburner. The engine was produced by the 
‘Salyut’ Moscow Engine Production Enter- 
prise and the Rybinsk Engine Factory. The 
series differed in the guaranteed time to first 
overhaul, which reached 300 hours on Srs 7. 

The AL-7F-2 is a single-spool turbojet fea- 
turing an intake assembly with a fixed spinner 
and 12 radial struts, a nine-stage compressor 
with a supersonic first stage, an annular com- 
bustion chamber with 18 vortex-type flame 
tubes, a two-stage turbine and an afterburner 
with a variable nozzle. The compressor has 
bleed valves at the fifth and seventh stages. 
The straight-through afterburner features 
inner and outer ducts, annular flame holder 
grids and anti-vibration shielding; the two- 
position convergent-divergent nozzle has 24 
petals. 

Engine accessories are driven via a ven- 
tral accessory gearbox whose power take-off 
shaft is located aft of the compressor. Starting 
is by means of a TS-20B turbostarter - a small 
gas turbine engine driving the spool directly 
via a clutch (the term ‘jet fuel starter’ is not 
applicable, since the starter runs on aviation 
gasoline); each turbostarter has a ventral 
intake door and a lateral exhaust port. There 
are two ignition units with centrifugal fuel 
spray nozzles and spark plugs in two of the 
combustion chamber's flame tubes. The 


AL-7F-2 has an all-mode hydromechanical 
fuel control unit (FCU) and a closed-type 
lubrication system with a fuel/oil heat 
exchanger. 

Engine pressure ratio (EPR) 9.3; mass 
flow at take-off rating 115 kg/sec (253.5 
lb/sec), normal turbine temperature at take- 
off rating 1,133° K, maximum turbine temper- 
ature 1,200° K. Specific fuel consumption 
(SFC) 2.0 (some sources say 2.25) kg/kgp-hr 
in full afterburner and 0.89 kg/kgp-hr in cruise 
mode. 

Length overall (including afterburner) 
6,630 mm (21 ft 9 in), casing diameter 1,250 
mm (4 ft 1% in). Dry weight 2,010 kg (4,430 Ib; 
some sources say 2,050 kg/4,520 Ib); weight 
of fully dressed engine 2,325 kg (5,125 Ib). 

The engines are installed in bays aft of 
fuselage frame 45; each engine is attached to 
the airframe at three points. The engines 
breathe through semi-circular supersonic air 
intakes with movable centrebodies and auxil- 
iary inlet doors, both controlled by the intake 
control system. The shock cone is in the fully 
aft position in subsonic flight, gradually mov- 
ing forward as the Mach number increases to 
provide the optimum position of the shock 
waves ensuring stall-free engine operation 
throughout the speed envelope. 

The engines are controlled by means of 
cable runs from the throttles on the port wall 
of the forward cockpit to the fuel control units 
and by means of an electric afterburner con- 
trol system. 


Control system: Conventional mechanical 
powered control system with push-pull rods, 
control cranks and levers. Irreversible 
hydraulic actuators are provided in all three 
control circuits, with a manual emergency 
mode in the event of a hydraulics failure. All 
three control circuits feature spring-loaded 
artificial-feel units incorporating trim mecha- 
nisms. 

Directional control is provided by a one- 
piece rudder having aerodynamic and mass 
balancing and featuring a trim tab. Roll con- 
trol is provided by ailerons on the outer wings 
having both aerodynamic and mass balanc- 
ing. Pitch control is normally provided by sta- 
bilators, the inset elevators being locked 
neutral to form one-piece control surfaces. 
The elevators are incorporated as a backup; 
they are unlocked in the event both hydraulic 
systems fail, putting the stabilator actuators 
out of action. In that case pitch control is 
assisted by an MUS-7A electric drive (mekha- 
nizm oopravleniya stabilizahtorom) with twin 
D-600TV motors. 

The control system includes a DT-128 
pitch damper (dempfer tangazha), a D-2-K- 
115A two-channel Dutch roll damper and 
an AU-128 automatic stability augmentation 
system (avtomaht oostoychivosti). These 


Above: The rear fuselage of ‘08 Blue’, showing the detachable access panels, the fuselage break point at 


frame 49, the port engine's turbostarter exhaust port and the cooling air intake in the fin fillet. 


Above: The convergent/divergent nozzles of the AL-7F-2 engines on the same aircraft; there is a gap 
between the nozzles and the fuselage structure allowing afterburner cooling air to pass. 


The starboard wing, showing the aileron (the trailing edge outboard of the trim tab is missing) and the 
boundary layer fence. 


87 


Above, left and right: Two views of a typical Tu-128’s tail unit. Note the faired mass balances above the three rudder hinge brackets, the access panels on the 
starboard side and the RSBN-2 short-range radio navigation system slot aerials above the star insignia, with a further slot aerial for the SOD-57 DME higher up. 


devices are linked to the control surfaces via 
RAU-107 servos. 

The Tu-128 has an AP-7P autopilot whose 
servos are connected to the control runs in 
parallel by means of cables and may be dis- 
engaged pyrotechnically at the push of a but- 
ton if they jam. The stabilator control circuit 
includes an ADU-128 additional load feel unit 
creating increased control forces in the event 
the G load, angle of attack or control column 
movement speed increases sharply. Also, the 
ailerons, rudder and stabilators have DST dry 
friction dampers preventing excessively 
sharp control inputs at Mach 1.15 and higher. 


Fuel system: All fuel is carried in ten fuel cells 
(flexible tanks) in the fuselage and two inte- 
gral tanks in the inner wing torsion boxes; 
total fuel load 15,500 kg (34,170 Ib). There are 
two separate subsystems, one for each 
engine; normally the port and starboard 
halves of the system are isolated, but a cross- 
feed valve enables each engine to draw fuel 
from any group of tanks. The fuel is used up 
in a preset sequence in order to maintain CG 
position and avoid exceeding structural load 
limits. Fuel grades used are Russian T-1, TS-1 


or T-2 jet fuel for the engine and B-70 aviation 
gasoline for the turbostarters. 


Hydraulics: Two separate hydraulic systems 
sharing a two-section hydraulic reservoir. The 
No.1 (main) system operates the landing 
gear, nosewheel steering mechanism, spoil- 
ers and wheel brakes. The No.2 (actuator 
supply) system powers exclusively the 
aileron, rudder and tailplane actuators. Each 
system has its own two engine-driven pumps, 
hydraulic accumulator, pressure fluctuation 
attenuator and controls. 

Both systems use AMG-10 oil-type 
hydraulic fluid (aviatsionnoye mahsio 
ghidravlicheskoye). Nominal pressure 210 
kg/cm? (3,000 psi). 


Electrics: Main DC power supplied by two 
18-kilowatt engine-driven GSR-18000M gen- 
erators connected in parallel to the same cir- 
cuitry. Backup DC power provided by 
12SAM-23 lead-acid batteries enabling flight 
in an emergency when both engine-driven 
generators are inoperative. A ground power 
receptacle is provided. The system includes 
the following AC power sources: 


The starboard boundary layer fence and the starboard outer APU-128 missile pylon just inboard of it. 


88 


- 115 V unstable-frequency single-phase 
AC (380-900 Hz) supplied by two 12-kilowatt 
engine-driven SGO-12 generators. 

- stable-frequency 115 V/400 Hz single- 
phase AC supplied by two (main and backup) 
4.5-kVA PO-4500 AC converters (preobrazo- 
vahtel’ odnofahznyy). 

- 208 V/1,000.Hz three-phase AC for the 
R-4 missiles supplied by two (main and 
backup) 1.5-kVA PT-1500S4 AC converters 
(preobrazovahtel’ tryokhfahznyy). 

- 36 V/400 Hz three-phase AC supplied by 
two (main and backup) 1-kVA PT-1000Ts or 
1.5-kKVA PT-1500Ts AC converters. 

- one 500-VA PO-500 AC converters is 
provided as a backup power source for the 
R-832M radio and ARK-10 ADF. 

At night the pilot's and WSO’s instrument 
and control panels are illuminated with white 
and red light. Exterior lighting comprises port 
(red) and starboard (green) BANO-45 naviga- 
tion lights at the wingtips, KhS-39 white tail 
navigation and two retractable PRF-4M land- 
ing/taxi lights under the nose. 


Pneumatic system: Compressed air is sup- 
plied by spherical bottles. The system is 
charged to 150 bars (2,140 psi). 


Crew escape system: The crew escape sys- 
tem comprises the canopy jettisoning system 
and two Tupolev KT-1 ejection seats, each 
with a KSM-T ejection gun, an ejection enve- 
lope limiter and control unit, a PS-T combined 
seat/parachute harness system and an NAZ-7 
survival kit (nosimyy avareeynyy zapahs). 
The crew escape system permits safe 
ejection throughout the flight envelope. The 
crew members may eject individually, the 
WSO first, or the captain may initiate ejection, 
punching the WSO out if the latter is disabled. 
the ejection sequence is set in order to pre- 
clude a collision of the seats as they leave the 
aircraft. The ejectee’s face is protected by the 
GSh-4MP full-face pressure helmet or ZSh-3 


flying helmet, unless he was wearing the 
VMSK-2 maritime rescue suit. 


Avionics and equipment: The Tu-128 is fully 
equipped for all-weather day/night operation 
throughout the aircraft's speed and altitude 
envelope. 

The navigation equipment and flight 
instrumentation comprises: 

- the Put’-4P (Way) navigation system 
enabling semi-automatic navigation, which 
unites the readings of the principal flight and 
navigation instruments, presenting the data 
supplied by sensors in an easily perceptible 
way; 

- the KS-8 compass system (koorsovaya 
sistema) which determines and indicates the 
aircraft's heading and feeds this information 
to the Put’-4P navigation system, the 
RSBN-2SA SHORAN and the radar; 

- the TsSV-1M-1V central speed and alti- 
tude processor which determines and indi- 
cates true airspeed, relative air density, 
ambient temperature and feeds information 
to the autopilot, the Put’-4P navigation sys- 
tem, the NVU-B1 navigation computer, the 
SHORAN and the radar for indication; 

- the AP-7P autopilot which stabilises the 
aircraft around the CG, controls its manoeu- 
vres, maintains a preset altitude and brings 
the aircraft into straight and level flight (work- 
ing with the DT-128 pitch damper and the roll 
channel of the D-2-K-115A Dutch roll damper); 

- the AGD artificial horizon (comprising 
the Model 458 gyroscopic sensor and the 
Model 1122 display) indicating the aircraft's 
attitude and feeding information to the DISS 
Doppler speed & drift sensor when the latter 
is in memory mode; 

- the NVU-B1 navigation computer which 
continuously calculates and indicates the air- 
craft's current co-ordinates, using speed and 
drift figures supplied by the DISS, and contin- 
uously calculates the polar co-ordinates of a 
given waypoint; 

- the UISM-I combined airspeed indica- 
tor/Mach meter; 

- the US-1600 combined airspeed indica- 
tor (ookazahtel’ skorosti); 


Top right: An inert R-4T infra-red homing missile 
(c/n RTRO901502025) on the port inner pylon of a 
Tu-128, showing the IR seeker head. The stencil on 
the body reads ‘Oochebnaya’ (For training). 


Centre and lower right: The same missile on a 
ground handling dolly and with a protective cover 
over the seeker head. Note the shape of the 
rudders and the flat initial guidance antenna ahead 
of them. 


Bottom right: The R-4R radar-homing missile on 
the starboard outer pylon (again with a protective 
cover over the nose radome) makes an interesting 
comparison with the R-4T on the inboard station. 
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The instrument panel and control column in the Tu-128’s forward cockpit. The wheel boss carries the Tupolev OKB logo. 


- the VDI-30K two-needle barometric 
altimeter; 

- the DA-200 combined vertical speed 
indicator/turn and bank indicator; 

- the UPS-4 tailplane incidence indicator 
(ookazahtel polozheniya stabilizahtora); 

- the AUASP-9KR automatic AOA/sideslip/ 
G load limiter (avtomaht ooglov atahki, snosa 
i peregroozki) linked to the ADU-128 addi- 
tional load feel unit and the autopilot; 

- the UVPD-20 cockpit altitude and pres- 
sure indicator (ookazahtel’ vysoty i 
perepahda davleniya); 

- the Strela (Arrow) Doppler speed/drift 
sensor, replaced by the DISS-3A (doplerov- 
skiy izmeritel’ skorosti i snosa) from c/n 2301 
onwards, which continuously measures 
ground speed and drift and feeds information 
to the NVU-B1 navigation computer (navigat- 
sionnoye vychislitel'noye oostroy-stvo). 

The radio navigation equipment and com- 
munications equipment comprises: 

- the ARK-10 automatic direction finder 
(avtomaticheskiy rahdiokompas); 

- the RSBN-2SA Svod-Stroona (Dome- 
String) short-range radio navigation system 
(rahdiotekhnicheskaya sistema __ blizhney 
navigahtsii — SHORAN) with flush antennas 
built into the fin; 

- the RV-UM low-range radio altimeter; 

- the MRP-56P marker beacon receiver; 
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- the SPU-7 intercom (samolyotnoye 
peregovornoye oostroystvo); 

- the RSB-70-US-8 HF communications 
radio; 

- the RSIU-5V (R-832M) Evkalipt (Euca- 
lyptus) command link radio. 

The final batches of the Tu-128 sans suf- 
fixe featured a revised communications suite 
comprising an RSB-70M (R-807) HF commu- 
nications radio, an R-832M command link 
radio, an R-846 Prizma-M radio with an 
antenna built into the dielectric fin cap and an 
SPU-7 intercom. 

The /FF system includes an SRZO-2M 
Khrom-Nikel’ (Chrome-Nickel) IFF interroga- 
tor/transponder with characteristic triple rod 
aerials and SOD-57M distance measuring 
equipment (stahntsiya opredeleniya dahl’- 
nosti).. 


Air conditioning and pressurisation sys- 
tem: The ventilation-type cockpits are pres- 
surised by air bled from the engines’ seventh 
compressor stage to ensure proper working 
conditions for the crew at high altitude. The 
canopies are sealed by an inflatable rubber 
hose running around the perimeter. Sea level 
pressure is automatically maintained up to 
2,000 m (6,560 ft); at altitudes up to 7,000 m 
(22,965 ft) the cabin pressure equals 2,000 m 
above sea level. At higher altitude the cabin 


pressure decreases proportionally to the 
ambient pressure, but a pressure differential 
of 0.4 kg/cm? (5.7 psi) is maintained. 

Cockpit air temperature is maintained 
automatically at +15-20°C (59-68°F) by the 
ART-56-2 regulator (avtomaticheskiy regoo- 
lyator temperatoory) in the cockpit heating 
system and the ART-56-1 ventilation system 
air temperature regulator. Cockpit air pres- 
sure is governed by an ARD-54 automatic 
pressure regulator (avtomaticheskiy regoo- 
lyator davleniya) . The air is fed to the cockpit 
via nozzles under the canopy transparencies, 
demisting them at the same time. 


Oxygen system and high-altitude equip- 
ment: A KKO oxygen equipment set (kom- 
plekt kislorodnovo oboroodovaniya) is 
provided for high-altitude operations; it also 
ensures crew survival in the event of decom- 
pression. The set comprises pressure reduc- 
tion gear, a KM-3-OM oxygen mask, a KP-34 
breathing apparatus (kislorodnyy pribor) for 
normal operation and a KP-27M parachute 
pack breathing apparatus used in the event of 
an ejection at high altitude. In normal flight, 
gaseous oxygen is supplied by two SKG-7M 
liquid oxygen converter via two pipelines. 
The pilot is equipped with a VKK-6M pres- 
sure suit (vysotnyy kompenseeruyuschchiy 
kostyum — altitude compensation suit) and a 


The WSO’s cockpit of an early-production Tu-128. The instrument panel appears to be incomplete, with no sign of the radar screen. 


GSh-4MP full-face pressure helmet (gher- 
moshlem) permitting safe ejection at high alti- 
tude. The VMSK-2M heat-insulated and 
waterproof maritime pressure/rescue suit is 
used on overwater missions. 


De-icing system: The wing and fin leading 
edges are de-iced by hot air bled from the fifth 
compressor stage; the air exits through lou- 
vers at the wingtips and in the fin top fairing. 
Electric (AC) de-icing on the horizontal tail 
leading edges and the windshield. 


Armament and weapons control system: 
Four Bisnovat R-4 air-to-air missiles carried 
on pylon-mounted APU-128 launch rails 
under the inner wings. Semi-active radar 
homing R-4Rs (or, on the Tu-128M, R-4RMs) 
are carried on the inboard pylons, with IR- 
homing R-4Ts (or R-4TMs) on the outboard 
pylons. 

An RP-S (Smerch) fire control radar — or, 
on the Tu-128M, the RP-SA (Smerch-A) — is 
installed in the extreme nose for target acqui- 
sition/tracking and SARH missile guidance, 
the antenna dish being enclosed by a large 
dielectric radome. The SRP radar set is 
installed in the unpressurised avionics bay 
ahead of the forward cockpit. The radar is 
integrated with the ARL-SM command link 
system and the IFF interrogator/transponder. 


The radar set has its own cooling and pres- 
surisation systems. 

The radar is operated by the WSO whose 
cockpit features a large radar screen and a 
control panel used for detecting, identifying, 
selecting and locking on to an aerial target. 
Weapons selectors and controls are installed 
in both cockpits. 

An automatic radar/missile interface sys- 
tem and a missile launch control system are 
located in the forward avionics bay and at 
fuselage frame 25. The missiles can be fired 
singly, in pairs (with a 0.35-second interval) or 
all together; the launch sequence is selected 
by the pilot. Missiles are also selected auto- 
matically as soon as they are ready for 
launch. The system's missile interrogation 
sequence is 2-3-1-4. 


The principal design peculiarities of 
the Tu-128UT 


Type: Twin-engined conversion/proficiency 
training variant of the Tu-128 interceptor. The 
aircraft is capable of day/night operations in 
any weather. 

Generally the Tu-128UT’s design is iden- 
tical to that of the single-seater. The main dif- 
ferences are as follows. A new drooped 
fuselage nose section is grafted onto frame 4, 
replacing the radome and the unpressurised 


avionics bay. The portion between frames 2-4 
is pressurised, accommodating an instruc- 
tor's cockpit fitted with an ejection seat. 
The cockpit is accessed via an aft hinged 
inverted-V section canopy with a fixed wind- 
shield blended into the nose contour. 

The powerplant is identical to that of the 
interceptor variant, except for the second pair 
of throttles in the instructor's cockpit. The 
control system differs in featuring full dual 
flight controls allowing the Tu-128UT to be 
flown from the forward cockpit and facilitating 
the training process. The forward cockpit fea- 
tures a full set of flight and engine instru- 
ments; both cockpits retain the non-functional 
switches and control panels pertaining to the 
missing radar and AAMs so as to make the 
instrument panels identical to those of ‘the 
real thing’. 

The electric system includes a PT-200Ts 
three-phase AC converter instead of the 
PT-125Ts, since the Tu-128UT is equipped 
with two artificial horizons. The standard 
pilot's cockpit features blind-flying curtains 
and a signal telling the trainee that the instruc- 
tor in the nose has taken over the controls. 
The aircraft features an SIO-128 malfunction 
simulation system (sistema imitahtsii otkah- 
Zov) allowing the instructor to check how the 
trainee reacts in a crisis when the aircraft's 
navigation systems start failing. 
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The cockpit section of the ‘Pelican’ with all three canopies open. You don't often see an aircraft nose like that, do you? 


Specifications of the Tu-128 


Tu-128 Tu-128M Tu-128UT 

Year of manufacture 1961 1970 1970 
Powerplant 2x AL-7F-2 2x AL-7F-2 2x AL-7F-2 
Thrust, kgp (Ibst): 

dry 6,800 (14,990) 6,800 (14,990) 6,800 (14,990) 

teheat 10,100 (22,270) 10,100 (22,270) 10,100 (22,270) 
Wing span 17.53 m (57 ft 6% in) 17.53 m (87 ft 6% in) 17.53 m (57 ft 6% in) 
Wing area, m? (sq ft) 96.94 (1,042.3) 96.94 (1,042.3) 96.94 (1,042.3) 
Length overall 30.06 m (98 ft 7% in) 30.06 m (98 ft 7% in) 30.58 m (100 ft 3'%c in) 
Height on ground 7.15 m (23 ft 54 in) 7.15 m (23 ft 5% in) 7.07 m (23 ft 2'% in) 


Take-off weight, kg (Ib) 
Empty weight, kg (Ib) 
Top speed, km/h (mph); 
with missiles 
‘clean’ 
Range, km (miles) 
Service ceiling, m (ft) 


Take-off run, m (ft) 

Landing run, m (ft) 

Airborne intercept weapons system 
Radar type 

Target acquisition range, km (miles) 
Target lock-on range, km (miles) 
Missile type/quantity 

Missile launch weight, kg (Ib) 
Intercept range, km (miles) 
On-station loiter time, hours 

Target flight level, m (ft) 


Maximum target elevation, m (ft) 


Effective ‘kill' range, km (miles) 


43,000 (94,800) 
25,960 (57,230) 


1,665 (1,034) 
1,910 (1,186) 
2,565 (1,590) 
15,600 (51,180) 


1,350 (4,430) 
1,050 (3,440) 
Tu-1288-4 
Smerch 

50 (31) 

35-40 (21.7-24.8) 
2xR-4R, 2x R-4T 
492 (1,084) 
1,170 (726) 

2.75 
8,000-21,000 
(26,250-68,900) 
7,000-8,000 
(21,965-26,250) 
20-25 (12.4-15.5) 


43,260 (95,370) 
na. 


1,665 (1,034) 
1,910 (1,186) 
2,460 (1,525) 
15,600 (51,180) 


na, 
na. 

Tu-128S-4M 
‘Smerch-M 

50 (31) 

35-40 (21.7-24.8) 

2x R-4RM, 2x R-4TM 
512.5 (1,129.8) 

1,130 (701) 

26 

500-21,000 
(1,640-68,900) 
7,000-8,000 
(21,965-26,250) 
20-25 (12.4-15.5) 


43,000 (94,800) 
25,850 (56,990) 


1,450 (900) 

na. 

2,230 (1,385) 
14,100-15,000 
(46,260-49,210) 
1,350 (4,430) 
1,050 (3,440) 


none 
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The Mikoyan Ye-152M all-weather interceptor in the configuration in which it was tested. 
The canard foreplanes fitted initially are not shown in the upper view. 
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Four more views of the Ye-152M. The side view and bottom view illustrate the final configuration, with the canard shown in hatched lines; 
the front view shows the original configuration with wingtip missile rails, while the rear view shows a projected configuration. 
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Above: Upper views of the Bisnovat R-4R (top) and R-4T missiles. 
Below, top to bottom: Side views of the R-4R (c/n RBRO901510020), R-4T (c/n RTRO901502026) and R-4TM (c/n RTI 0901520001). 
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Above: Unimpressive its performance may have been, but the La-250A (or Anaconda) still looks impressive as it sits on the grass at the Central Russian Air 
Force Museum, surrounded by contemporary aircraft 


Another view of La-250A ‘04 Red’ in the main display area at Monino. A support has been placed under the tail — just in case. 


Above: The |-3U vacates runway 12 at Zhukovskiy, taxying back to the Mikoyan OKB's hardstand with the hangars and control tower on the north side of LII's 
airfield in the background. 


The I-3U’s bubble canopy gave the pilot virtually unlimited 360° visibility. Note the location of the landing light under the wing root. 
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Above: There might be some truth in the saying that ‘every photographer looks for his pool of water’. Finished in shiny natural metal, the I-3U was an elegant 
aeroplane, and the tell-tale pool of water adds an artistic touch to this excellent picture. 


In contrast, the grey-painted I-7U was rather drab. There is an old adage that ‘what looks t flies right’; well, the I-7U looked wrong and flew wrong. 
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Above: The I-7U had swept wings, which made its rear fuselage appear disproportionately long. In contrast, the broadly similar Ye-4 and Ye-5 (the forefathers of 
the MiG-21 family) had delta wings, which were in vogue at the time, and created a totally different impression. 


Another view of the I-7U. Note the recesses for the cannon barrels in the very small blast plates and the test equipment sensor low on the forward fuselage side. 
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Above: The twin-engined Ye-152A was the first of the Mikoyan Ye-150 series to fly. This view shows well the shiny stainless steel structure with a forked fairing 
around the engine nozzles and the curved contour of the large ventral fins. 


Seen from this angle, the Ye-152’s wings and tail surfaces look a bit too small for the large tubular fuselage. 
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Above: The Ye-152A in a different guise, wearing an overall silver finish with a green radome and carrying two K-9-155 AAMs. The missiles’ fins and rudders are 
cunningly painted to make them appear triangular; in reality they were trapezoidal. 


This model illustrates the Mikoyan OKB's attempts to overcome the Ye-152’s problems with the wingtip missile launch rails. 
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This view emphasises the sheer bulk of both the aircraft and the missiles it carried. 
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Above: The Ye-152M with the canopy open. Note how the undernose pitot tilted upwards to minimise the risk of ground damage. 


An impressive head-on view of Mikoyan’s last single-engined heavy interceptor. 
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Above: Tu-128 ‘71 Blue’ (c/n 501101) is one of many interceptor types preserved at the museum of the former PVO's 148th Combat & Conversion Training Centre 
at Savasleika AB. This museum has a habit of affixing the data placards directly to the aircraft's nose. 


Another view of the Tu-128 at Savasleika. Comparatively few of the huge Tupolev interceptors were built, and very few have survived. 
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The Tu-128 prototype (Tu-28), now with four pylons and minus test equipment pannier, beside Hangar 7 at Monino. The zero on the nose has been touched up in 
red; originally it was black. 
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